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SELECTION OF PATIENTS FOR KERATOPLASTY 


R. CASTROVIEJO 


The Departments of Ophthalmology of St. Vincent’s Hospital, New York University 
Postgraduate Medical School and New York Eye and Ear Infirmary, 
New York, New York 


GRAFTS FOR THE IMPROVEMENT OF VISION 


Keratoplasty is most frequently performed to restore vision which disease or 
deformity have rendered insufficient for the patient’s needs. Vision 20/200, 
classified as industrial blindness, is generally considered poor enough to indicate 
the operation; but under some circumstances a corneal graft may be advisable 
even when the patient sees a good deal better than this. 

Technics of keratoplasty vary according to the shape of the graft, its size, its 
thickness—partial or full, or the mode of fixation. Technics improve continuously 
as new instruments, better suturing materials, and other technical advancements 
become available. 


TYPES OF KERATOPLASTY 

The main types of keratoplasty are: 

(1) Cireumscribed, or partial, lamellar keratoplasty: A circumscribed area 
of the external lamellae comprising approximately one-half to two-thirds of its 
thickness is replaced by transparent cornea of the same size and thickness taken 
from a donor eye. In favorable cases, this type of keratoplasty gives a high per- 
centage (90 per cent) of good results. 

(2) Total lamellar keratoplasty: The external layers of the whole cornea, com- 
prising approximately from one-half to two-thirds of its thickness, are replaced 
with a graft of similar size and thickness from a transparent cornea. This opera- 
tion is used in cases of superficial opacity extending over the entire area of the 
cornea. Although it is not as likely as a smaller graft to be successful, it gives a 
fairly high percentage (50 per cent) of successful results in selected cases. 

(3) Cireumscribed, or partial, penetrating keratoplasty: A variable area of the 
full thickness of the opaque or deformed cornea is replaced by a corresponding 
piece of normal cornea. This is the type of operation most frequently used at 
present, and is suitable to the greatest number of eyes affected with corneal 
opacities or deformities. In favorable cases it gives a high percentage (90 per cent) 
of successful results. 

(4) Total penetrating keratoplasty: The entire cornea is transplanted to 
replace a badly scarred cornea which is diseased or deformed over the entire, or 
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nearly the entire, surface. Until a few years ago this type of keratoplasty was not 
reported as completely successful. During the past seven years the author has 
reported cases of successful total penetrating keratoplasty, some already under 
observation over seven years. Total penetrating keratoplasty is performed only 
in extreme cases when other types of operation cannot be carried out successfully. 
It is undertaken only in eyes still preserving good perception and projection of 
light, and in which tension is within normal limits. Total penetrating keratoplasty 
results in about 25 per cent of either transparent or fairly transparent grafts, 
with some, or considerable, improvement of vision. 
THE USE OF DIFFERENT TYPES OF GRAFTS 

Lamellar grafts do not ordinarily achieve as brilliant results as penetrating 
grafts. Vision of 20 20 or better, which not infrequently follows penetrating 
grafts, is exceptional after lamellar grafting. Unquestionably, however, lamellar 
grafts are safer, because they eliminate such complications as iris incarceration 
or prolapse, injury to the lens, secondary glaucoma, or endophthalmitis. In spite 
of the less satisfactory results, therefore, lamellar grafts are chosen when the 
factor of safety is exceptionally important; for example, in one-eyed persons and 
for aphakie eyes. For the same reason, they are selected for children or other 
patients who are likely to jeopardize the success of the operation by unruly be- 
havior during the postoperative period. Lamellar keratoplasty is also preferred 
when the opacity is superficial, especially if the opacity is restricted to the pupil- 
lary area and the rest of the cornea is in good condition. Lamellar grafts are 
sometimes used when the operation is performed chiefly for cosmetic reasons. 
They are practical for removing superficial opacities which appear after penetrat- 
ing keratoplasty. Although vision may be better if a penetrating graft is used, a 
lamellar graft benefits corneal dystrophies of the Fleischer, Groenow or Haab- 
Dimmer types, and also other dystrophies which do not involve the deeper layers 
of the cornea. 

Unless lamellar grafts are clearly indicated by some of these considerations, 
penetrating grafts are preferred and are indicated in the largest proportion of 


cases. 


INDICATIONS FOR KERATOPLASTY 


With the knowledge available today, the surgeon can predict fairly accurately 
the chances of a successful operation on a particular eye. If, for example, the 
deformity or opacity is central and is surrounded by healthy tissue, the chances 
of success are high; at the other extreme, if dense scarring covers most of the 
cornea, especially if vascularization has become established, the chances of a 
successful outcome are limited. Eyes may be classified as (1) favorable, (2) mod- 
erately favorable, and (3) unfavorable. 


Group I. Favorable 


In this group about 90 per cent of clear grafts may be expected, with final 
vision usually over 20/50, and not infrequently achieving 20/20 or better. Favor- 
able eyes include those with the following conditions: 
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Fic. 1. Keratoplasties in favorable cases. A, central superficial corneal opacity following 
ulcer; B, after partial lamellar keratoplasty; C, superficial corneal opacity, sequela of re- 
current keratitis; D, after partial lamellar keratoplasty; E, Groenouw’s dystrophy; F, 
after partial penetrating keratoplasty. 

(1) Central corneal opacities surrounded by healthy corneal tissue (Fig. 1 
A, B, C and D). 

(2) Keratoconus, if vision cannot be improved by regular or contact lenses, or 
if contact lenses are not tolerated. If the transplant is not large enough to replace 
the entire conus, the graft may heal unevenly with protrusion; in such instances 
a high degree of astigmatism or myopia may cause such poor vision as to defeat 
the purpose of keratoplasty (Figs. 2 and 9). 

(3) Interstitial keratitis, if the opacity is not too dense and extensive so that 
the graft will be in contact with fairly healthy corneal tissue. 

(4) Corneal dystrophies of the Fleischer, Haab-Dimmer and Groenow types 
(Fig. 1 E and F). 

Group II. Moderately Favorable 


Keratoplasty can be expected to give clear grafts, or at least considerable 
improvement of vision, in about half of all eyes with the condition mentioned 
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Fic. 2. Keratoplasty in favorable cases. A, advanced keratoconus; B and C, after partial 
penetrating square keratoplasty; D, advanced keratoconus; E and F, after partial pene- 
trating circular keratoplasty. 


below. (1) Superficial opacities extending over the entire surface of the cornea; 
if the epithelium appears healthy, the cornea is not superficially vascularized and 
it can be determined that most of the layers of the stroma under the opacity are 
healthy (Fig. 3 A and B). 

(2) Tear-gas burns, if there is no pannus-like superficial vascularization and 
only a limited area of the superficial cornea is destroyed, leaving enough healthy 
tissue to nourish the graft. 

(3) Adherent leukomas, provided the iris is freed from the corneal scar by 
preliminary operation before the keratoplasty is undertaken. 

(4) Interstitial keratitis greater in extent and more densely opaque than in 
Group I, but with enough permeability remaining in the stroma to indicate that 
a graft should remain more transparent than the original diseased cornea (Fig. 3 
C and D). 

(5) Salsmann’s corneal dystrophy. 
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Fic. 3. Keratoplasties in moderately favorable cases. A, extensive superficial corneal 
opacity sequela of keratitis; B, after partial penetrating circular keratoplasty. C, intersti- 
tial keratitis, sequela of syphilis; D, after partial penetrating square keratoplasty. 
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(6) Fuch’s epithelial and endothelial dystrophy, in the early stages and when 
only the center of the cornea is affected and the entire diseased portion can be 
excised (Fig. 4). 


Group III. Unfavorable 


Keratoplasty carried out on eyes with the conditions listed in this group is 
unlikely to be successful. However, in some instances preliminary operations to 
be described later may improve the chances of success enough to warrant grafting. 

(1) Corneal sears which include the pupillary area and extend to the limbus. In 
these cases the graft is likely to become vascularized and the cornea opaque. 

(2) Leukomas extensive enough so that over half of the graft would be adjacent 
to dense scar tissue in the host. 

(3) Band-shaped, or other types of opacity, in eyes affected by active uveitis. 

(4) Dystrophia adiposa: The implant is invariably invaded by the dystrophy 
and consequently becomes opaque. 

(5) Deep, extensive tear-gas burns, especially if the eye is irritable and photo- 
phobic, and blepharospasm and lacrimation are present. 

(6) Deep, extensive tattoo-like opacities caused by explosions. 

(7) Opacities in aphakie eyes in which opacities are too deep for lamellar 
grafting, especially if intracapsular extraction has been performed. A full-thick- 
ness graft in such an eye is frequently complicated by incarceration of the iris, 
lens capsule, or vitreous, with subsequent development of cloudiness or opacity. 
If incarcerations do not develop some of these grafts may preserve transparency. 
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Fic. 4. Keratoplasties in moderately favorable cases. A, Fuch’s epithelial and endo- 
thelial dystrophy affecting only the central portions of the cornea; B, after large partial 
penetrating circular keratoplasty; C, the fellow eye of the same patient also affected with 
Fuch’s epithelial and endothelial dystrophy; D, after partial penetrating circular kerato- 
palsty. 


(8) Extensive opacities with superficial pannus-like vascularization, usually 
caused by chemical, flame, or molten-metal burns and accompanied by variable 
degrees of symblepharon and often intensive photophobia. Transplants in these 
eyes become opaque. 

(9) Advanced Fuch’s epithelial dystrophy, extensive opacities with calcareous 
degeneration, and opacity due to pemphigus. 

(10) Opacity accompanied by anterior synechias if they are combined with 
increased intraocular pressure; if tensions can be normalized by preliminary 
operation, such eyes offer improved prognosis. 

(11) Opacity of many years’ duration, especially if it has been present since 
shortly after birth. These eyes usually have pronounced nystagmus so that, even 
though transplants may remain clear, a high degree of amblyopia prevents visual 
improvement. 


PRELIMINARY TREATMENT OF UNFAVORABLE EYES 


When the condition of an eye is very unfavorable to keratoplasty and the graft 
would otherwise almost certainly remain cloudy, a preliminary operation may 
improve the cornea structurally and make it more favorable for keratoplasty for 
visual improvement. If a cornea is superficially opaque and vascularized, the 
outer layers including the greater part of the abnormality can be excised, using a 
partial or total keratectomy. The open blood vessels at the periphery of the 
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Fig. 5. Cases unfavorable for keratoplasty rendered more favorable by preliminary 
surgery. A, extensive vascularized corneal opacity; B, after partial lamellar keratectomy; 
C, after partial penetrating square keratoplasty; D, dense vascularized corneal opacity and 
symblepharon; E, after total lamellar keratectomy, plastic repair of conjunctiva and 
8 irradiation; F, after partial penetrating circular keratoplasty. 


keratectomy are then treated by §8-irradiation to prevent revascularization. 
These procedures may improve the condition of the cornea sufficiently so that 
when the eye has become quiet a keratoplasty can be carried out with a fair 
promise of success (Fig. 5). 

If an eye is severely scarred by burns and is affected, not only by dense vascu- 
larized leukoma, but also by symblepharon, the latter should be treated first by 
plastic repair, with or without mucous membrane transplants. The vascularized 
opacity should then be treated by lamellar keratectomy. 8-Irradiation should be 
applied after operation to prevent the recurrence of vascularity. Finally, the 
cornea, thus greatly improved, is in a more favorable condition for an optical 
keratoplasty (Fig. 6). 

If the symblepharons are not large, the bulbar conjunctiva, tarsus and fornix 
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Fic. 6. Very unfavorable case for keratoplasty made more favorable by preliminary 
surgery. A, very dense vascularized corneal opacity with extensive symblepharon; B, after 
plastic repair of conjunctiva with mucous membrane graft; C, after total lamellar kera- 
tectomy and @ irradiation; D, after partial penetrating circular keratoplasty. 


can be repaired by sliding conjunctival flaps from the adjacent area. However, 
conjunctival material may not be sufficient for repairing both bulbar and tarsal 
regions if the symblepharon is very large. In such cases, the shortage is made up 
by free mucosal grafts taken from the same individual’s buceal mucosa; material 
from the lower lip or lateral mouth surface is the best substitute for conjunctiva. 
The buceal graft should be cut slightly larger than the defects to be covered, and 
should be very thin; if either of these conditions is not met, structural correction 
and cosmetic effect will not be optimal. After it has been cut from the mouth, the 
graft can be placed on the finger with the epithelium next to the finger. The graft 
is then thinned as much as possible with fine scissors until little remains but 
minimal supportive tissue and the epithelium itself. A graft thinned in this 
manner is easily handled. It is placed in the eye, trimmed if necessary to fit the 
defect, and sutured into place. In suturing it is important to anchor each stitch 
to the sclera to insure smooth cicatrization and to prevent contraction of the 
graft. After a few months, the graft resembles normal conjunctiva, or, at worst, 
slightly congested conjunctiva. If, however, it has not been sufficiently thinned, 
it tends to contract and remains red, thick and unsightly. 

Some eyes in the unfavorable group cannot be improved with a view to kera- 
toplasty because of complicating conditions due to intraocular disease which 
cannot be corrected. Densely opaque corneas with extensive or total anterior 
synechias are of this type. However, if such eyes are not affected by secondary 
glaucoma and if light perception and projection remain good, a total penetrating 
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Fig. 7. Cases very unfavorable for keratoplasty with extensive vascularized corneal 
opacities and extensive anterior synechiae. A and C, before and B, and D, after total pene- 
trating keratoplasty. 


C ~ 
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Fic. 8. A, opaque partial penetrating square keratoplasty; B, opaque partial penetrating 
circular keratoplasty within previous graft and C, third successful partial penetrating 
circular keratoplasty. 
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keratoplasty offers some chance of restoring vision, and is the only procedure 


which does offer any promise (Fig. 7). 
RETRANSPLANTS 


The graft may become cloudy because of protrusion, poor nutrition during 
recuperation, anterior synechias or postoperative uveitis. If complications such 
as opacity or vascularization which might interfere with permanent transparency 
of a new graft have not appeared in the surrounding cornea, these eyes may be 
improved by a second or sometimes by more retransplants (Fig. 8). A second 
transplant should not be considered, however, until the eye has become quiet 
after the first operation. At least six months, preferably a year, should be allowed. 

If the first operation failed because the technic was erroneously selected, the 
failure may be corrected by using a more suitable technic for the second operation. 





Fic. 9. A, case of advanced keratoconus; B and C, after partial penetrating square 
keratoplasty. The graft was too small to remove the whole conus resulting in poor vision. 
D and E, after a larger partial penetrating square retransplant which restored normal 


corneal curvature. 
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For example, if the first graft performed to correct keratoconus was not large 
enough to remove all, or almost all, of the conus, the graft may have remained 
transparent; but, because it was set in a protruding area, may have resulted in 
myopia or astigmatism severe enough to counteract any visual improvement due 
to the clarity of the graft. A second transplant larger than the first should im- 
prove the cornea structurally and restore the curvature to normal or near normal 
and therefore insure better vision (lig. 9). 


KERATOPLASTY FOR PURPOSES OTHER THAN VISUAL IMPROVEMENT 
THERAPEUTIC KERATOPLASTY 

If an irritable, inflammatory, or degenerative corneal disease does not respond 
well to conservative treatment, keratoplasty may stop or shorten the evolution 
of an acute torpid state or a recurrent lesion. Among the conditions which may 
benefit from therapeutic keratoplasty are corneal abscess, herpetic and disciform 
keratitis, acute interstitial keratitis, and traumatic lesions. If traumatic lesions 
are perforated or if Descemetocele or perforation are imminent in cases of pro- 
gressive ulceration, emergency transplantations are indicated (Fig. 10). 

RECONSTRUCTIVE KERATOPLASTY 

A reconstructive graft is indicated when the eye is very unfavorable to kera- 
toplasty because the cornea is in poor condition. The reconstructive graft is used 
to improve the cornea structurally and is followed by a final optical keratoplasty. 
Severe burns are the best indication for this type of graft. Superficial layers of 
opaque vascularized cornea are excised, using partial or total lamellar keratec- 
tomy, and replaced by a lamellar graft of the same dimensions as the excised 
corneal tissue. If the lamellar graft does not improve vision enough for practical 
purposes, the structural improvement of the cornea renders the eye more favor- 
able for a final partial lamellar or penetrating keratoplasty performed to improve 
vision. 


KERATOPLASTY FOR COSMETIC IMPROVEMENT 


Occasionally eyes with corneal opacity dating from early infancy, and there- 
fore very amblyopic, may require a partial corneal transplantation only to im- 
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Fic. 10. Case of Descemetocele. A, before and B, after partial penetrating circular 
keratoplasty. 
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prove the eye cosmetically. A total penetrating keratoplasty may be performed in 
some blind eyes with extensive staphyloma in a final attempt to improve appear- 
ances before resorting to enucleation. 


TROPHIC KERATOPLASTY 


Corneal transplantation may have a beneficial effect on the host tissues, and 
in some instances may clear areas of opacity adjacent to the graft. For this reason, 
some surgeons have implanted corneal tissue next to grafts which have become 
cloudy in order to clarify them, or in the hope of speeding the clearing process 
which would naturally occur in time if no irreversible changes, such as fibrosis, 
have developed. 

CONCLUSION 

Clinical keratoplasty in man is no longer in an experimental stage. Thousands 
of cases reported have proved that corneal grafts can be successful in a very high 
percentage of favorable cases when suitable technics are used. The indications for 
keratoplasty are becoming more numerous almost daily. Many unfavorable cases 
which only a few years ago were dismissed as unsuitable for successful grafting 
can at present be rehabilitated by combined procedures of plastic and conjuncti- 
val repair, keratectomy and keratoplasty. 
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ACCOMMODATION AND REFRACTION 


APPARENT REFRACTION AND ACCOMMODATION IN THEIR 
DEPENDENCE UPON THE DISTANCE BETWEEN EYE 
AND GLASSES 


C. O. RoELors 


The Department of Ophthalmology, Wilhelmina Hospital, Amsterdam, 
The Netherlands 


Ophthalmologica, 1957, 37: 37-47 


The fact that under various conditions the influence of the distance between 
the eye and the glasses cannot be disregarded in good correction, either for distant 
vision or for reading, often seems to be insufficiently realized. It may therefore 
be useful to draw special attention to a few pertinent points which are often of 
practical importance: (1) The difference between apparent and real refraction of 
the eye in which the real refraction is measured by the distance between the 
punctum remotum and the first principal plane of the eye; (2) the difference 
between apparent and real astigmatism of the eye; and (3) the difference between 
apparent and real accommodation of the eye. 

(1) The difference between apparent and real refraction of the eye: Every 
oculist knows that the real refraction of the eye does not agree with the power 
of the lens which is found to correct vision in the distance. Yet this fact does not 
always seem to be sufficiently taken into consideration, certainly not in the differ- 
ences indicated under 2 and 3. If the refractive error is slight, the difference 
between apparent and real refraction can be neglected without harm, but this 
is not true in the case of more serious refractional anomalies. A difference of 
several diopters is then not infrequently seen, as can be shown by a simple calcula- 
tion, or by reference to Henker’s Schichtenbilder or to Table 1, prepared by the 
author, which gives the lens power required for correction of various refractive 
errors in distance vision (the distance between eye and glasses, d, fluctuates 
between 0.5 em. and 3.0 em.). For example, if a myopia of 21.5 D (lens diopter) 
is found with glasses in a trial frame withd = 2.5 cm., it isonly necessary to follow 
the vertical column under d = 2.5 cm. until the lens with sph. (spherical lens) — 
21.5 D is found. Continuing horizontally to the farthest left, it becomes apparent 
that the true myopia is only 14 D. If the patient’s own spectacles have ad = 1.5 
cem., then the horizontal movement should go to the left only as far as the column 
under d = 1.5 cm. where it can be seen that the patient requires a lens of sph. — 
17.72 for good distance vision. 

13 
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TABLE 1 


Lens power required for correction of various refractive errors in distance vision; distance, d, 


between eye and glasses fluctuates between 0.5 cm. and 3.0 cm. 





d 0.5 cm 1.0 cm 1.5 cm 2.0 cm 2.5 cm 3.0 cm 
20D +18.18 +16.67 +15.38 +14.29 +13.33 +12.50 
19D +17.35 +15.97 +14.79 +13.77 +12.88 +12.10 
IsbD +16.51 +15.25 +14.17 +13.24 +12.41 +11.69 
17D +15.67 +14.53 +13.55 +12.69 +11.93 +11.26 
16D +14.81 +13.79 +12.90 +12.12 +11.43 +10.81 
15D +13.95 +13.04 +12.24 +11.54 +10.91 +10.35 
14D +13.08 +12.28 +11.57 +10.94 +10.37 +986 
= 13D +12.21 +11.50 +10.88 +10.32 +9.81 +9.35 
> 12D +11.32 +10.71 +10.17 +9.68 +9.23 +8.82 
2 11D +10.43 +9.91 +9.44 +9.02 +8 .63 +8.27 
= 10D +9.52 +9 .09 +8.70 +8.33 +8.00 +7 .69 
a2 9D +8.61 +826 +7 .93 +7 .63 +7 .35 +7.09 
= sp +7.69 +7.41 +7.14 +6.90 +6.67 +6.45 
7D +6.76 +6.54 +6.3: +6.14 +5.96 +5.79 
6D +5.83 +5.66 +5.50 +5.36 +5.22 +5.08 
5D +4.88 +4.76 +4.65 +4.55 +4.44 +4.35 
4D +3.92 +3.85 +3.77 +3.70 +3.64 +3 .57 
3D +2.96 +2.91 +2.87 +2.83 +2.79 +2.75 
2D +1.98 +1.96 +1.94 +1.92 +1.90 +1.89 

1D +1.06 +0.99 +0.99 +0.98 +0.98 +0 .97 

1D —1.01 —1.01 —1.02 —1.02 —1.03 —1.03 

2D —2.02 —2.04 —2.06 —2.08 —2.11 —2.13 
3D —3.05 —3.09 —3.14 —3.19 —3.24 —3.30 
iD —4.68 —4.17 —4.26 —4.35 —+4.44 —4.55 
5D —5.13 —5.26 —5.41 —5.56 —5.71 —5.88 
6D —6.19 —6.38 —6.59 —6.82 —7.06 —7.32 
7D —7.25 —7.53 —7.82 —8.14 —8.48 —8.86 

8D —§.33 —8.76 —9.09 —9.52 — 10.00 — 10.53 

=z 9D —9.42 —9.89 —10.40 —10.98 —11.61 —12.33 
2B 10D —10.5: —11.11 —11.76 —12.50 —13.33 —14.29 
= UD ~—11.64 —12.36 —13.17 —14.10 —15.17 —16.42 
“ 12D —12.77 —13.64 —14.63 —15.79 —17.14 +18.75 
13D —13.90 —14.94 —16.15 —17.57 —19.26 —21.31 
14D —15.05 — 16.28 —17.72 —19.44 —21.54 —24.14 
15D —16.22 —17.65 —19.35 —21.43 — 24.00 — 27.27 
16D —17.39 —19.05 — 21.05 — 23.53 — 26.67 —30.77 
17D —18.58 — 20.48 — 22.82 — 25.76 — 29.57 — 34.69 
IsD —19.78 —21.95 — 24.66 —28.12 —32.73 — 39.13 
19D — 20.99 — 23.46 — 26.57 — 30.65 — 36.19 —44.19 
20D — 22.22 — 25.00 — 98.57 — 33.33 — 40.00 — 50.00 


(2) The difference between apparent and real astigmatism of the eye: Real 
astigmatism can be determined by the difference between two refractions: R, 
and R,. Apparent astigmatism can be determined by the difference between two 
lenses: L; and L.. The extent to which the apparent and the real astigmatism 
may differ from each other can, again, be determined by reference to Table 1. 
If, for example, an aphakic patient has a hypermetropia of 12 D in one direction 
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and of 16 D in the perpendicular direction so that an astigmatism of 4 D would 
be found with a keratometer, it appears that the apparent astigmatism is only 
2.5 D with ad = 2 cm. and the vision can be corrected for distance with glasses 
of sph. plus 934 and cyl. (cylindrical lens) plus 24. 

(3) The difference between apparent and real accommodation of the eye: 
Before discussing the difference between apparent and real accommodation, it 
is necessary to determine the power of the lens which must be added to the dis- 
tance glasses so that the eye is able to focus on objects in finite spaces. The 
calculations for this are very simple. The eye is corrected for distance and is, 
therefore, adjusted for parallel rays. If the lens to be added is so strong that its 
focus coincides with the point to be focused upon, the correct lens has been 
found. The power of the additional lens thus depends only on the distance be- 
tween the eye and the point to be focused upon and on the distance between the 
eye and the lens. The power of this additional lens is therefore completely inde- 
pendent of the refraction of the eye and of the lens which corrects the refrac- 
tional anomaly in distance vision. The actual accommodation may differ ap- 
preciably from the apparent accommodation, as shown by the following example. 
A hypermetrope with glasses correcting for distance, who accommodates for a 
point P, is equal to a weaker hypermetrope with glasses correcting for distance 
which are supplemented by reading glasses for P. Reducing the distance lens of 
the first hypermetrope by the extra reading lens for P, will give the correcting 
distance vision glasses for the weaker hypermetrope. Calculating the refraction 
of the weaker hypermetrope from this, it becomes apparent that the difference 
between the real refraction of the first hypermetrope and that of the weaker 
hypermetrope is equal to the real accommodation. The real accommodation can 
readily be determined by the use of Table 1, part 1, and the second part showing 
the power of the lens which must be added to distance correction for adjustment 
on objects at finite distances (10 to 100 cm.) at various distances between eye 
and lens (d = 0.5 to 3.0 cm.). 

From the data presented, it becomes evident that a corrected hypermetrope 
has to accommodate more and a corrected myope has to accommodate less than 
an emmetrope. At the same time this explains why hypermetropic persons often 
require reading glasses earlier than emmetropic and myopic persons, so that it is 
premature to conclude that in hypermetropic persons emmetropization has been 
prevented merely by accommodational laziness. From the tables it can be seen 
that a patient with good distance correction needs more real accommodation 
for meridians with smaller refraction than for meridians with larger refractions. 
This difference is greater for the hypermetrope than for the myope. A patient 
with astigmatism, although his eyes may be excellently corrected for distance, 
loses this at shorter distances, even though he may have a completely satis- 
factory accommodation range. Quite possibly, the asthenopic complaints that 
sometimes occur in astigmatic patients when reading are connected with this 
increasing astigmatism at shorter distances. Take, for example, a patient with 
astigmatic hypermetropia of 4 D. He requires a positive cylinder of 3.5 D for 
distance if d = 2.5 cm. With this cylinder he must accommodate 5 D at 20 cm. 
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distance with d = 2.5 cm. in the emmetropic meridian, but 6 D in the hyper- 
metropic meridian. He becomes therefore 1 D astigmatic. 

Computation of the true accommodation is also of special importance in exam- 
ining the amplitude of accommodation. When the near point of a subject who 
has been corrected for distance vision with glasses is determined, the apparent 
accommodation (A) is concurrently directly given. The refraction of the accom- 
modating eye can be computed from the glasses (L) which the person needs for 
distance, the distance between his frame and the principal point of the eye (d), 
and the apparent accommodation (A). The accommodation range is then indi- 
cated by the difference between the real refraction and the refraction of the 
accommodating eye. 

In conclusion, it may be said that there are certain values of d which are of 
special importance. If d = 0, it follows from the equation for the accommodation 
range that 

M = > orL=R-+4A. 

This means that a lens (L) which focuses the eye on a point at a distance d from 
the eye is equal to the sum of the refraction and the apparent (here also the real) 
accommodation. Actually, this is self-evident in the case d = 0. The distance 
between the far point of the eye and the lens is then 100/R and the distance 
between the lens and the point in space is 100/A. Since object and image are cor- 
responding points in a lens, i.e., they are interchangeable, there must also be a 
second position of the lens in which L = R + A. The distance of the object and 
the distance of the image from the lens must then be interchanged. This will be 
the case when the distance between the lens and the object becomes 100/R and 
the distance between the lens and the far point becomes 100/A. In general, there 
are always two positions in which a lens can be placed without changing the dis- 
tance between object and image. In dealing with the eye and the glasses, d can 
never be negative, so that 100/A must always be larger than 100/R when L = 
R + A. If the lens is placed exactly in the middle of the distance between the 
object and the image, no second position of the lens can be found in which the dis- 
tance between object and image remains unchanged. This will be true if 


100 _ 100 _ _ f100 100 
_ té¢<-> dord = 1/2)——- mt 


A 

The position of the lens is then remarkable in more than one respect. First, this 
gives the shortest distance between object and image of the given lens; that is to 
say, this distance increases when the lens is moved closer to the ol ject and also 
when it is moved away from the object. Second, in this situation the distance 
between lens and object or image amounts to twice the focal length of the lens. 

The manner in which changes in the position of the lens must be accompanied 
by changes in the lens itself in some refractive errors if accommodation does not 
take place may be illustrated by the following examples: For adjustment at 20 
cm. distance without accommodation, moving the glasses forward from 0.5 to 3 
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em. away from the eye will require an increasingly weaker lens for a hyper- 
metropia of 9 D; at first a weaker, and then an increasingly stronger lens (the 
turning point being at d = 1.67 cm.) for a hypermetropia of 6 D; and an increas- 
ingly stronger lens for a hypermetropia of 3 D and for myopia. 


Comment: All American ophthalmologists are quite aware of the variations in the 
effective power of lenses when they are moved toward or away from the eye whose re- 
fractive error they are designed to correct, and in any except the smaller dioptric values, 
efforts will be made to do the objective and subjective examination procedures with the 
back surface of the trial lenses in the same position as that which will be occupied by the 
back surface of the patient’s spectacle lenses. It is quite clear, however, that the apparent 
deficiency in the refractive power of the eye, as represented by the power of the correct- 
ing lens, is not the same as if it were determined by measurement from its posterior prin- 
cipal plane. The latter is, of course, the correct way of designating the effective, rather 
than the vertex power of the eye, or of any other refracting system. 

In practical refraction work, however, such considerations rarely are necessary if due 
care is taken to observe what is usually called, although erroneously, the “vertex distance,” 
which is the distance from the ocular surface of the correcting lens to the anterior corneal 
surface. In the case of an individual corrected properly for vision at distance, the punctum 
remotum will be at infinity, with its conjugate focus represented by the position of the 
retinal plane. With the same eye, and with the same correcting lens, the ocular system 
would, of course, be out of focus for any other distance unless the deficiency was cor- 
rected either by accommodation or by added convex lens power. In either of these 
latter cases, the cardinal points and planes of the combined eye-lens system would be in 
different positions from those which they occupy in the case of fixation at far distance, 
and this, of course, would mean that the added accommodative or lens power would not 
be exactly that represented by the shift from the original to the new focal point. Practi- 
cally, however, it is apparent that accommodation in the prepresbyopic case is usually 
able to compensate without difficulty for the new conditions, and in the presbyopic indi- 
vidual the added convex power is ordinarily adjusted properly during the examination. 

In general, as the author points out, highly hyperopic individuals will require presbyopic 
additions somewhat sooner than myopic individuals because of the different positions of 
the principal planes of the combined eye-lens system in the two cases. 

The shifting of the combined eye-lens cardinal points had another result not considered 
by the author, and that is the relatively greater or lesser magnification which is intro- 
duced by the correcting lenses. The magnification in any unsymmetric complex lens 
system such as the eye is not calculated from the principal planes, but from the 
position of the nodal points which, in such a system, are separated in space from the first 
and second principal points. The effect, for instance, of adding a strong convex corrective 
lens to an aphakic eye would be to move not only the first and second principal points, 
but also the nodal points, forward, and thus create a considerable enlargement of the 
retinal image because of the increase in the image distance from the second nodal point 
to the retina. Clinically, this phenomenon is usually helpful in assisting the visual acuity 
of the corrected aphakic eye. 

It is apparent that these observations also apply to all meridians of an astigmatic eye, 
but are expressed usually only in terms of the power in the two major meridians, those 
of greatest and least refraction, which are ordinarily somewhere nearly at right angles 
to each other. 

If refraction work is carried on only by objective and subjective methods with lenses, 
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the effectivity factor presents little difficulty in that the correcting lenses will ordinarily 
be placed at a vertex distance corresponding to that of the test. Of course, where there is 
a considerable amount of astigmatism, the astigmatic correction in the lenses for near 
work may vary somewhat from that required for distance fixation, but this, too, can be 
ascertained by subjective or objective tests, with the fixation material at the desired test 
distance. 

If ophthalmometer readings of the anterior corneal curvature are used, however, it is 
necessary to interpret them in terms of effectivity, in order to compare the findings with 
lenses which are placed 1 to 1.5 cm. from the eye. Tables for converting anterior corneal 
astigmatism into equivalent cylindrical corrective lenses are available (Am. J. Ophth., 
1956, 45: 816). 

The author of this paper, however, realizes that the purely optical considerations are 
far from being the whole story. In a great many cases, accommodation becomes a factor, 
either because of inadequate amplitude, or because of the possible presence of compensa- 
tory accommodative efforts to neutralize corneal astigmatism. The latter are so frequently 
associated with the presence of a ciliary muscle hypertonus that it must be looked upon 
as a possible causal factor in the production of the hypertonus. 

Accommodative amplitudes, as found clinically, are not fixed values for any given eye, 
but vary considerably according to the method which is used to measure them. In other 
words, by any laboratory or clinical procedure only an amplitude of accommodation 
which is relative to the procedure can be obtained. There is, therefore, no such thing 
as an exact determination of the amplitude of accommodation, and this factor must be 
taken into consideration when endeavoring to use values obtained by any clinical method. 
Then, too, a total amplitude of accommodation for any method or any fixation must also 
include the accommodation which is constantly in use because of the inherent normal 
tonus of the ciliary muscle. Indeed, one of the principal values in many determinations 
of accommodative amplitude is that an apparently deficient amplitude may suggest 
the presence of a ciliary muscle hypertonus in which a considerable amount of con- 
tractile innervation to the ciliary is used to sustain the hypertonus, leaving a lesser amount 
to give the apparently lessened amplitude. It is these variations in accommodative ac- 
tivity which make the use of cycloplegic drugs desirable and necessary, inasmuch as a 
ciliary muscle hypertonus cannot be relieved or suppressed in any other way, or, in many 
cases, cannot even be diagnosed by noncycloplegic refractive procedures. 

It is not necessary to remember or to use the formulas presented by the author if the 
considerations in the paper and in this comment are kept in mind when doing ocular re- 
fraction procedures in individuals with moderate to high ametropic conditions. 

Epwin F. Tait 
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NEW METHODS OF RATING AND PRESCRIBING MAGNIFIERS FOR 
THE PARTIALLY BLIND 


L. L. Stoan AND A. HABEL 


The Wilmer Ophthalmological Institute of the Johns Hopkins University and 
Hospital, Baltimore, Maryland 


J. Ophth. Soc. Am., 1957, 47: 719-726 


When a person with normal vision needs to discriminate very fine detail he 
makes use of some form of simple magnifier. Such devices are, for example, used 
by the stamp collector, the engraver, and the watchmaker. They can also be 
used by persons who have subnormal vision resulting from ocular disease or 
anomaly to enable them to read ordinary books and magazines. Most simple 
magnifiers depend upon the fact that the retinal image increases in size as the 
object is brought closer to the eye and their chief function is therefore to permit 
the object to be viewed from a short distance without making excessive demands 
upon accommodation. The specified magnifying powers of the commercially 
available devices are usually computed from the simple formula M = D/4 in 
which D is the dioptric power. This formula makes the arbitrary assumption 
that with the unaided eye all users can sustain just enough accommodation to 
hold the reading matter at a distance of 25 cm. It assumes also that, when the 
magnifier is used, the reading material is located in the principal focal plane of 
the lens so that no accommodation is exerted by the emmetropic eye. Since 
neither of these assumptions applies in most cases, the conventional ratings of 
magnification are of limited use in the selection of a reading aid for a given 
patient. 

The primary purpose of this study is to develop simple procedures for selecting, 
with the minimal amount of trial and error, the reading aid best suited for each 
individual as determined by (1) the optical characteristics of the different de- 
vices, (2) the patient’s visual acuity, and (3) his near point of accommodation. 
An important preliminary requirement is the development of formulas for rating 
magnification which take account of the fact that the increase in size of the 
retinal image depends not only on the dioptric power of the magnifier itself but 
also on the dioptric power of the observing eye. As noted above, the conven- 
tional formula for the magnification of a convex lens, M = D/4 = 25/f, applies 
only under certain specified conditions. More useful general formulas are as 
follows: 


d 
wy Me sie 
1 A 
oe Me's 
(3) M,= D+ A —hAD 


Ag 








20 SURVEY OF OPHTHALMOLOGY 


In these formulas d is the reference distance from which the object is viewed 
without the magnifier, D is the dioptric power of the magnifier, h is its distance 
from the anterior focus of the eye, and u is the object-to-lens distance. All dis- 
tances are measured in meters. A and Ag are, respectively, the diopters of accom- 
modation exerted by the emmetropic eye when the magnifier is used and when 
the object is viewed by the unaided eye from a distance, d. 

Application of these formulas to the selection of an optical aid requires two 
items of information: (1) the patient’s visual acuity, and (2) his power of accom- 
modation. Since the maximal increase in size of the retinal image that can be ob- 
tained from a given magnifier depends upon A, the dynamic refraction of the 
eye, formula 3, in which A, D, and h are the variables, is the one most generally 
useful for computing the maximal magnification which a given user can obtain 
from a particular magnifier. Formula 2 is more convenient when the object-to- 
lens distance is fixed and is less than the principal focal length of the lens. For- 
mula 1 is of use chiefly in the special situation in which the observer’s power of 
sustained accommodation is not fully used by bringing the object closer when 
looking through the magnifier. 

Rules for obtaining the maximal benefit from an optical aid for near vision 
may be summarized as follows: (1) If the object has a fixed location inside the 
principal focal plane of the lens, the largest retinal image, the widest field of 
view, and the least spherical aberration are obtained when the observer brings 
his eye as close to the lens as his power of accommodation will permit. 

(2) If the object has a fixed location at the principal focal plane of the lens, 
the size of the retinal image, and the accommodation required are the same for 
all eye-to-lens distances. As in case (1), spherical aberration is decreased and 
the field of view increased by bringing the eye close to the lens. 

(3) If the object is at a fixed distance from the observing eye, for maximal 
magnification the lens should be midway between the object and the anterior 
focal plane of the eye. If, at this midposition of the lens, the retinal image is out 
of focus, the lens should be moved the least amount necessary to obtain a clearly 
focused retinal image. 

(4) If the object-to-lens and eye-to-lens distances can be varied, for maximal 
magnification the eye should be close to the lens and the object should be as 
near the lens as the observer’s power of accommodation will permit. 

A basis for the approximate comparison of magnifiers of different types can be 
obtained by making the arbitrary assumption that A equals 2.50 diopters for all 
devices except those prefocused for infinity. In devices so prefocused, a value of 
zero for A gives the correct magnification for all observers regardless of their 
individual powers of accommodation. For devices of other types, the assump- 
tion that A equals 2.50 diopters gives conservative estimates of their magnifica- 
tions. These estimates can be of some use in comparing different devices. In the 
selection of a suitable optical aid for a given individual, however, the optical 
characteristics of the device, the user’s power of accommodation, and his visual 
acuity must all be considered. 

To assign numerical values to the increases in size of the retinal image pro- 








CLINICAL PRACTICE 21 


duced by various magnifiers, it is necessary to adopt some standard value for the 
distance d from which the object is viewed when the magnifier is not used. It 
has been customary to use a reference distance of 25 cm. on the assumption that 
the average observer can sustain not more than four diopters of accommodation. 
In view of the very great variation in accommodation with age, it is obvious 
that the adoption of 25 cm. as a reference distance has no special merit. A dis- 
tance of 40 cm., for example, would give ratings in better accord with standard 
ophthalmologic practice. Since 40 cm. corresponds closely to the usual rating 
distance, the dioptric power added to glasses prescribed for near vision does not 
as a rule exceed 2.50 diopters. For a convex reading addition considered as a 
magnifier, h is approximately zero and M therefore equals (D + A)/Aga. In 
normal prescriptions the reading addition is such that D plus A equals 2.50 or, 
at most, 3.00 diopters. If 40 cm. is chosen as the reference distance d, then Aa 
equals 2.50 and the usual prescriptions for presbyopic patients with normal 
acuity are rated as having magnifications of unity. 

The power of the reading glass or other magnifier needed to permit useful 
reading vision is determined largely by two factors: (1) the patient’s visual 
acuity, and (2) the closest distance for which he can sustain accommodation. A 
measurement of the smallest print size that can be read at the standard reference 
distance determines the required magnification of the retinal image. For various 
reasons, such a test of acuity may provide more valid information than that ob- 
tainable from a conventional test in which isolated capital letters are viewed 
from a distance of 20 feet. A precise and realistic measure of the magnification 
of the retinal image required by the individual patient for useful reading may be 
obtained by using test material consisting of sentences printed in a graded series 
of sizes. These are viewed from a fixed distance of 40 cm. The print sizes are 
specified in terms of the distances in meters at which the heights of the lower case 
letters subtend a visual angle of 5 minutes. The complete series includes the fol- 
lowing sizes in M units: 1.0, 1.25, 1.5, 2.0, 2.5, 3, 4, 5, and so on up to 10 M. 
Standard 1 M print happens to be about the same size as ordinary newsprint. 
The patient who can read print of this size at a normal distance of 40 cm. will, 
as a rule, not need any special optical aid other than the convex lens that would 
ordinarily be prescribed merely to compensate for a decreased power of accommo- 
dation. Numerically, therefore, the required magnification of the retinal image 
is 1.0. If, on the other hand, 5 M print is the smallest the patient can read at 40 
cm., then a fivefold increase in the retinal image is needed to enable him to read 
1 M print. The measurement of near-acuity expressed in M units is, therefore, 
numerically equal to the magnification required to read 1 M print when the 
reference distance used in rating magnification is the same as the distance at 
which the acuity is measured. A reference distance of 40 cm. (about 16 inches) is 
convenient because it corresponds closely to the distance at which near-acuity is 
commonly measured and because it permits easy conversion to the Snellen 
notation. 

The dioptric power contributed by the observer can play an important part 
in determining the strength of reading aid that he requires. Consider the simple 
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case in which the magnifier is a convex lens of D diopters worn as a spectacle in 
the anterior focal plane of the eye. Since h is zero, the magnification according to 
formula 3 ‘s 


If the patient can, for example, just read 5 M print at 40 cm., to read 1 M print 
he must hold it at a distance of 8 cm. An emmetrope who can sustain 12.50 
diopters of accommodation can read at this distance without any optical aid. A 
presbyope with an uncorrected myopia of 12.50 diopters likewise requires no 
additional dioptric power in order to read at a distance of 8 cm. In spite of very 
low acuity, therefore, a patient may be able to read without the help of any 
external magnifier provided that he can sustain sufficient accommodation, has 
enough uncorrected myopia, or a combination of both to enable him to view the 
reading material from a very short distance. These examples show that the 
dioptric power contributed by the patient may be just as important as his 
visual acuity in determining the minimal strength of optical aid required for 
useful reading vision. 

A commonly used simple method of measuring the near point of accommoda- 
tion is to bring a suitable test target slowly toward the eye until blurring of its 
outlines is first detected. For the emmetrope or the corrected ametrope, the 
dioptric distance of the near point is taken as a direct measure of the range of 
accommodation. In general, the range is the difference between the dioptric 
near and far points. A possible objection to this method is that the patient may 
fail to detect the first stage of blurring, as the test target is brought within the 
near point, because of the rapid increase in size of its retinal image with decreas- 
ing distance. In another simple method, the test target is kept at a fixed distance 
and the power of the spherical lens before the eye is varied. Still another method 
of measuring the range of accommodation makes use of an instrument based on 
the principle of the Badal optometer. Such a device can provide variation over 
a wide range in the optical distance of the target without significant change in 
the size of its retinal image. In these three methods the measurement of the near 
point requires that the patient himself report when the test target is noticeably 
blurred. Other devices sometimes used provide an objective measure of the re- 
fractive state of the eye. 

Further studies are needed to determine the procedure that gives the most 
useful and valid measures of the accommodative powers of patients with sub- 
normal vision. Various special problems arise in measuring the near point of ac- 
commodation when vision is markedly impaired by some ocular disease. Whether 
the test of accommodative power is objective or subjective, it must provide a 
stimulus capable of evoking the accommodative reflex. To provide a sensitive 
measure of the near point in subjective tests, and to induce maximal accommo- 
dation in both subjective and objective tests, the detail of the test target must 
be close to the threshold acuity of the observer. Obviously, then, to test patients 
with varying degrees of subnormal vision, the equipment must include targets 
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with sizes varying over a wide range. Extensive studies of the accommodative 
responses of patients with subnormal vision resulting from various forms of 
ocular disease would be of both theoretical and practical interest. From the 
theoretical point of view they would contribute to an understanding of the vari- 
ous stimuli which may control the accommodative reflex. From the practical 
point of view, in the prescribing of optical aids, they would be helpful in the 
evaluation of the importance of accommodation and in the creation of valid 
procedures for its measurement. 


Comment. Prescribing magnifiers for the partially blind has become a healthy new 
challenge and a number of centers especially equipped for this purpose have been estab- 
lished all over the country. New lenses have been designed by Volk, Feinbloom, Keeler 
and others, new testing equipment is being manufactured and it is important that both 
the possibilities and the limitations of the new devices are well understood. It is also 
important that the obvious, understandable (and so very American) tendency toward 
the “bigger and better” should not make us forget the simple, the inexpensive and easily 
available. The review of Tait in this journal (Surv. Ophth., 1956, 1: 205-220) and the 
report of Fonda (A.M.A. Arch. Ophth., 1956, 56: 171-175) have contributed greatly 
toward balking that tendency. This reviewer (Am. J. Ophth., 1955, 40: 831-844 and 
1956, 41: 30-41) has also stressed the usefulness of the old type hand magnifier as a visual 
aid. Sloan and Habel, who published the best documented analysis of the optics of visual 
aids to appear in the past year (Am. J. Ophth., 1956, 42: 863-872), have also stressed and 
explained what can be accomplished with simple magnifiers. This newest paper of these 
authors is a further contribution in this direction. Since this paper appeared in a technical 
rather than clinical journal, the authors naturally stress the development of formulas. 
Surely, all ophthalmologists interested in (and not scared of) a little mental gymnastics 
will enjoy their derivations but even those who are not will gain much by learning to 
apply all those excellent rules of thumb which are the logical consequence of these 
derivations. 

Our authors have in this paper once more stressed the disadvantages of the generally 
accepted system to define the magnification of spectacle or loup magnifiers. Its originator 
(it was, as far as this reviewer remembers, the great Max von Rohr who introduced it) 
certainly made a poor choice by stipulating 25 cm. as the reference distance of unit magni- 
fication. The author’s choice of 40 cm. is certainly better since more people hold (or wish 
to hold) their reading material at 40 cm. from their eyes than at 25 cm. Still, the choice 
has been made and it has been generally accepted. Today one knows (or at least one should 
know) that a 2 magnifier is nothing but a +8.00 D lens and one also knows that whether 
or not this +8.00 D lens (or “2X magnifier’) actually magnifies 100 per cent depends on 
a number of additional circumstances. Assuming that the system which our authors 
prefer would be accepted by the manufacturers they would henceforth call a +5.00 D 
lens a “2X magnifier,” and this reviewer is not quite clear in his mind if this change would 
be worth the confusion it certainly would be apt to cause. 

The choice of 40 cm. as the testing distance of visual acuity is, of course, also arbitrary. 
But so would be all other chosen test distances. No question, people with very poor vision 
should not be tested from 6 m. or 20 feet. But why not use the time-honored Lancaster 
chart, the chart which can be used (and with unchanging accuracy) at any given or chosen 
distance? (The Lancaster chart, by the way, is marked in the same system of ‘‘M-units”’ 
as is advocated by the authors. In other words, “‘10” means that the letters subtend a 
visual angle of 5 minutes at 10 M.) And why not continue the test with the also available 
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Lebensohn chart on which all possible information (near- and equivalent-distance visual 
acuity, point size of letters, type of publication using the individual fonts, etc.) is given 
at a glance? (The use and advantages of the Lancaster chart have been explained by the 
reviewer previously in Acta XVII Conc. Ophth., 1954, 136-142. He also demonstrated 
the se of the Lebensohn chart and Kestenbaum’s method of using the near Snellen chart 
in his above-mentioned publication, Am. J. Ophth., 1956, 41: 30-41.) 

ARTHUR LINKSZ 





THE LENS 
EXPRESSION OF SENILE AND COMPLICATED CATARACTS 


K. Hrvusy 
Ophthalmologic Clinic of the University of Graz, Austria 
Klin. Monatsbl. Augenh. 1957, 130: 721-737 


The advantages of intracapsular operation for cataract are generally recog- 
nized. Today, the standard method is that of extraction either with the aid of 
small forceps or by suction. The term “extraction” in itself is misleading, since 
the extraction by forceps is definitely a combined traction and pressure maneuver, 
and it is not the traction alone which causes the delivery of the lens when the 
suction method is used. The cardinal point of the intracapsular operation for 
cataract is the unimpairment of the capsule of the lens. Everything must be 
avoided that can induce rupture of the capsule. But nothing is more apt to cause 
rupture than direct traction as it is exerted when extraction methods are used. 
Thus, the technic and its aim are contradictory. With the use of the extraction 
technics rupture of the capsule is unavoidable in cases of intumescent cataract, 
and, therefore, the operation must be postponed or an extracapsular operation 
must be performed. 

There are many objections which had been raised against the expression 
technic, such as a severe trauma to the eye with the risk of severe injuries of the 
cornea, iris and vitreous body; increased risk of prolapse of vitreous body; and 
even expulsive hemorrhage. All the unfavorable evaluations of this technic are 
concerned with Smith’s method, and they discriminate against the expression 
technic in general. The author recommends a trial of the expression technic in 
intumescent cataract, in which the delivery of the swollen lens is most easily 
accomplished by pressure alone. The most important step is a large corneal sec- 
tion. Another important step which facilitates the intracapsular delivery of the 
lens, whether it is performed by extraction or expression, consists of the appli- 
cation of traction sutures which were recommended by Linder in 1940 for the 
removal of foreign bodies. These sutures should be attached to the edges of the 
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sclera incision and may counteract the prolapse of the vitreous body. The appli- 
cation of traction sutures through the tendons of the medial rectus was recom- 
mended by Linder for cataract operations in which there is the risk of prolapse 
of the vitreous body. This technic is used routinely by the author for cataract 
surgery because of several advantages. The traction sutures immobilize the 
globe and make the use of the fixation forceps unnecessary. Thus pressure is 
avoided during the section, the aqueous humor flows out slowly and the iris is 
rarely injured by the knife. As a result of uniform tension on the fibers of the 
zonula the intracapsular delivery of the lens is facilitated. The incidence of com- 
plications of the vitreous body may be reduced by 10 per cent. 

OPERATIVE TECHNIC AND AFTER-TREATMENT 

1. Anesthesia and Akinesia. The patient is given 2 tablets of Meprobamate 
(Miltown) and a mydriatic 1 hour before the operation. A cirecumcorneal sub- 
conjunctival injection of a 3 per cent cocaine solution combined with epinephrine 
is given. The maximum dose is 1 cc., and from 0.2 to 0.3 cc. may be sufficient. 
An additional retrobulbar injection of 2 cc. of a 2 per cent solution of procaine 
hydrochloride is advisable in patients with increased ocular pressure, with an 
injected globe, or in anxious and tense patients. After the injection of the anes- 
thetic, a subconjunctival injection of at least 20,000 units of penicillin is given. 
Immediately before the operation a muscle relaxant is given by intravenous 
route by which satisfactory motor immobilization may be obtained. Local 
akinesia is performed only in the presence of severe blephorospasm and in unruly 
patients. 

2. Traction Sutures and Corneoscleral Suture. After placing the essential suture 
into the tendon of the superior rectus muscle, the Blaskovics blepharostat is 
inserted. Then traction sutures are placed in the tendons of the other 3 rectus 
muscles; the inferior suture is less important than the 2 lateral sutures. The 
sutures are fixed with clamps with an average weight of 22 gm. A small con- 
junctival flap is dissected at the limbus at 12 o’clock and the small vessels all 
cauterized with actual cautery. Two parallel incisions are made anterior and 
posterior to the limbus 114 mm. apart; a suture is first carried from above through 
the conjunctiva; then the sclera is entered with the needle and the suture is 
pulled through the superior scleral incision, burrowed again in the lower incision 
and finally emerges from the cornea below the limbus. With some practice the 
suture can be placed in one movement (Tig. 1). 

3. Cataract Section. The surgeon holds the nasal traction suture, the assistant 
holds the superior traction suture and Linder’s expander (Fig. 2). The section is 
carried out in the usual way. It must be very large so that it does not interfere 
with the expression of the lens. Intumescent cataracts and cataracts of senile 
patients with large nuclei require particularly large sections. If the incision is 
too small, there may be a hernia-like protrusion of part of the lens and rupture 
of the capsule usually occurs. If it becomes evident during the delivery that the 
incision is too small, it is advisable to interrupt the expression and to enlarge the 
incision with the aid of scissors. 
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Fic. 1. (Left) Insertion of a modified Mendoza corneal scleral suture. (Courtesy of 
Hruby, K., Klin., Monatsbl. Augenh., 1957, 130: 722-737.) 

Fic. 2. (Right) The corneal scleral incision. The operator holds the nasal fixation suture 
and the assistant the superior suture and the Lindner suture spreader. (Courtesy of Hruby, 
K., Klin. Monatsbl. Augenh., 1957, 130: 722-737.) 


“ 





Fia. 3. (Left) The assistant lifts the conjunctival flap at the beginning of the procedure 
and the operator lifts the iris superiorly with the Arruga forceps and begins pressure with 
the muscle hook at the limbus. (Courtesy of Hruby, K., Klin. Monatsbl. Augenh., 1957, 
130: 722-736. 

Fic. 4. (Right) The assistant has released the conjunctival flap and the expression con- 
tinues with pressure of the muscle hook. (Courtesy of Hruby, K., Klin. Monatsbl. Augenh., 
1957, 130: 722-736.) 


4. The Expression. Before beginning the lens expression, the traction sutures 
are grasped to such an extent, that the cornea shows slight transverse folding. The 
suture expander is carefully supported so that there is no pressure exerted on the 
globe. The assistant holds the flap so that the upper portion of the dilated pupil 
is visible. As in the case of extraction, the surgeon takes an Arruga forceps in the 
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left hand and pulls the superior iris somewhat back; with the right hand, he 
applies the dissecting hook below at the limbus (Fig. 3). As soon as the expression, 
has started, the assistant releases the flap. 

During expression it is important to be patient. The expression should not be 
forced; the pressure should not be excessive nor be applied in a single area only 
but must be applied successively along the entire lower half of the limbus. The 
lateral pressure is as important as the pressure from below. 

The dissecting hook is not released during the expression maneuver, but glides 
along the lower limbus with gradually increasing pressure. The maneuver is 
quite similar to that used in extraction. Finally the pressure is directed behind 
the lens and the presenting cataract is removed with the dissecting hook. 

The delivery of the lens can be performed progressively or precipitately, de- 
pending in which area the fibers of the zonule are torn first. The tearing occurs 
much earlier superiorly, and the precipitate delivery may be provoked by direct- 
ing the pressure towards the interior of the globe. This is advisable, if the de- 
livery does not occur easily, or when there is prolapse of a lens hernia or of the 
vitreous body. 

The Arruga forceps has a multiple purpose: the iris is pulled away above so 
that the prolapse of the upper equator of the lens is facilitated; it is also possible 
to push back a prolapsing lens or a vitreous hernia, if the upper fibers of the zonule 
are torn before the lower. The lens capsule can be grasped with the Arruga for- 
ceps and the operation terminated as extraction if the delivery of the lens cannot 
be accomplished by expression alone; in a similar way the capsule may be grasped 
laterally or anteriorly if the capsule is torn, and extraction may be attempted. By 
mild pressure with the closed Arruga forceps towards the scleral wound margin 
the expulsion of the lens is facilitated (lig. 5). In the presence of a total coloboma 
of the iris pressure may be exerted toward the scleral wound margin at the start 
of the expression maneuver. Finally the wound flap is grasped at the conjunctiva 
when the lens is expelled, and then the wound is closed so that the vitreous body 
cannot escape. (ligs. 6 and 7). Usually there is no tendency to prolapse, and air 
mav enter the anterior chamber. 

At the end of the expression maneuver the expelled lens frequently still ad- 
heres to fibers of the zonule. These must be carefully broken up with the dissecting 
hook to prevent a last minute rupture of the capsule; practically this is of minor 
importance, since the lens already has been delivered. 

During the expression a rupture of the capsule may occur, if only a portion of 
the upper fibers of the zonule have been broken and the lens begins to form a 
hernia there. It is possible to push this hernia back with the iris and one should 
attempt a precipitate delivery of the lens. Even if the capsule once is torn, the 
delivery of the lens usually has progressed to such an extent that by holding with 
the Arruga forceps it is not too difficult to extract the capsular bag with the lens 
remnants which it contains. An irrigation of the anterior chamber is almost 
never necessary. An after-cataract causing an optical disturbance is uncommon. 

5. Closure of Wound and Reposition of Iris. If the iris is in a favorable position, 
the prepared corneoscleral suture may not only be drawn tight but also a double 
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Fic. 5. (Left) Mild pressure is exerted on the scleral wound edge with the Arruga forceps 
as the muscle hook pressure continues below. (Courtesy of Hruby, K., Klin. Monatsbl. Au- 
genh., 1957, 130: 722-736.) 

Fic. 6. (Right) The conjunctival flap is grasped with the Arruga forceps and expression 
of the lens continues with pressure of the muscle hook. (Courtesy of Hruby, K., Klin. 
Monatsbl. Augenh., 1957, 130: 722-736.) 





Fic. 7. (Left) Expression of the lens in finished. (Courtesy of Hruby, K., Klin. 
Monatsbl. Augenh., 1957, 130: 722-736.) 

Fic. 8. (Right) After tying of the superior corneal scleral suture a peripheral iridectomy 
is placed on either side. (Courtesy of Hruby, K., Klin. Monatsbl. Augenh., 1957, 130: 722- 
736.) 





and final knot tied simultaneously. The slipping back of the iris is favored by 
carefully “rocking” the flap before the suture is drawn tight, i.e., by lateral 
movements. If the position of the iris is not favorable, the suture should first be 
tied loosely, and the spatula used to reposit. 

6. Iridectomy. To prevent a lateral prolapse of the iris in postoperative rupture 
of the wound a peripheral iridectomy is performed at each side of the tied corneo- 
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scleral suture. The assistan . :if. “2 wound slightly and the iris is excised where 
it prolapses or where it can be grasped (Fig. 8). When vue izis is very narrow and 
there is danger of an unintended total iridectomy, an injection of a 1 per cent 
acetylcholine into the anterior chamber is made. 

7. Termination of the operation. Although it is not necessary, usually the con- 
junctival flap may be secured by 2 additional sutures. Before the removal of the 
upper suture and the eyelid-elevator, a strong miotic is instilled and an antibiotic 
ointment is applied. Finally the operated eye is covered with a shell-dressing. 
The second eye remains open. The patient is placed in sitting position, helped off 
the operating table and accompanied into his room; a wheel-chair is used only 
for patients who are difficult to move. Very old patients remain in an arm-chair, 
but all the others are placed in bed for the remaining hours of the day of opera- 
tion, and are allowed to arise the next day. 

8. After-treatment. Superfluous drugs are not instilled in the eye following 
operation. Ointments are preferred which are often applied only to the gauze of 
the cotton dressing. Atropine is used only for irritation of the iris; in such cases 
an intramuscular injection of phenylbutazone (Butazolidin) may be effective. 
Miotics are administered when restoration of the anterior chamber is delayed. 
The effects of acetozolamide (Diamox) is not convincing. Retrogression of trau- 
matic clouding of the cornea can be accelerated by local administration of vitamin 
A. Between the eighth and tenth postoperative days the anterior portion of the 
eye of the patient is examined with the aid of the slit lamp. It is not advisable to 
remove the shell-dressing too early; rupture of the wound may still occur in the 
second week as a result of awkward behavior of the patient. Prolapse of the iris 
and other severe complications are prevented by the corneoscleral suture and the 
2 lateral colobomas of the iris; only a mild hemorrhage into the anterior chamber 
may occur or occasionally distortion of the pupil; but these minor postoperative 
incidents may delay healing. The shelldressing should therefore be left in place, 
at least during the night, up to the time of discharge between the twelfth and 
fourteenth postoperative day. The corneoscleral suture may be removed shortly 
before discharge; in case of irritation, it may be removed earlier. The corneo- 
scleral suture should be loosened with the forceps and then removed by scissors 
without grasping with forceps; thus a late rupture of the wound may be 
prevented. 


OPERATIVE RESULTS 


Of 368 expressions carried out at the second ophthalmologic clinic in Vienna 
in 1953 and 1954, 339 (92 per cent) were terminated intracapsullary. Vitreous 
body complications occurred with 35 expressions (9.5 per cent). In 1956, 280 
senile or complicated cataracts were operated on at the ophthalmologic clinic in 
Graz. Spontaneous delivery after the incision occurred in 1 case. Intentional 
extraction was performed in another case. Expression was attempted in the re- 
maining 278 cases. Only 5 operations were terminated as extractions, 2 of which 
were extracapsular, and 3 intracapsular with a vitreous body complication in 
each. In 254 (91.3 per cent) of the 278 operations which began as expression, the 
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lenses were delivered with unimpaired capsules. In most of the remaining 24 
cases, the torn capsule was extracted, or the tear occurred after the lens had been 
practically delivered. In 33 (11.9 per cent) of 277 expressions vitreous body com- 
plications occurred; in 18 cases deepening of the anterior chamber occurred after 
the delivery of the lens or extraction of the torn capsule and vitreous body was 
lost in 15 cases. In an additional case vitreous body appeared after the incision 
for which the expression cannot be held responsible. Comparison of these results 
with those of extractions performed by the author as an assistant of Professor 
Lindner at the second ophthalmologic clinic in Vienna, showed that intracapsular 
extractions were performed in 77 per cent of the cases as a maximum, and in 
each of these cases already traction sutures were used and many cataracts, par- 
ticularly the intumescent cataracts, were expressed, Without traction sutures 
there were only 61.5 per cent. of intracapsular extractions. After routine use of 
traction sutures in every case, the incidence of vitreous body accidents associated 
with the author’s extractions was reduced to 8 or 9 per cent depending on the in- 
cidence of intracapsular deliveries, while 15 to 18 per cent of vitreous body com- 
plications were associated with the extractions performed by other surgeons at 
Lindner’s clinic who used traction sutures sporadically in cases in which there 
was a definite danger of vitreous body complications. The combined results 
obtained by the author with expressions in the years 1953, 1954 and 1956 were 
91.7 per cent intracapsular deliveries with 10.5 per cent vitreous complications. 


Comment: This article reviews the technic of cataract extraction performed by the 
author. He states that this technic is preferred in cases of intumescent cataract and black 
cataract since it permits a higher incidence of intracapsular extractions. He also stresses 
the use of traction sutures to prevent the loss of vitreous. 

If this operation was used on uncomplicated cataracts the incidence of intracapsular 
extractions is high, but I think the incidence of vitreous loss is also high. The loss of 
vitreous in an unselected series, i.e., dislocated lenses, complicated cataracts, etc., should 
be between 6 and 10 per cent depending upon the surgeon. If one has to choose between 
an extracapsular extraction and loss of vitreous, one should always pick the former— 
especially if the surgeon has the foresight to plan an extracapsular extraction. Though 
every surgeon has a preferred technic, he should vary his procedures as he operates. In 
some cases a sliding delivery is indicated—in others, an erisophake extraction; in some, a 
complete iridectomy is indicated, and in others, one or two sphincterotomies may be in 
order. A good musician can get a lot of music out of one string but a concertmeister re- 
auires four strings on his violin. 

P. Ross McDonatp 








THE INTRAOCULAR PRESSURE 
WHY DO FILTERING OPERATIONS FAIL? 


Oscar B. RicHaRDsoN 
The Department of Ophthalmology, University of Toronto, Toronto, Canada 
Tr. Canad. Ophth. Soc., 1956, 8: 92-96 


Many of the questions arising in connection with the cause and treatment of 
glaucoma are still unanswered. Surgical attempts to relieve intraocular pressure 
have consisted chiefly of procedures designed to increase the outflow of aqueous. 
The filtering operations, e.g., sclerectomy and iridencleisis are designed to form 
a fistula between the anterior chamber and the subconjunctival space. Many of 
the eyes enucleated for absolute glaucoma represent a failure of one of these 
operations to control the intraocular pressure for the life of the patient. 

A histologic study of the filtering scar of several such eyes was undertaken in 
the hope of finding the factor or factors responsible for the failure. The number 
of specimens available was too small to provide statistically significant figures, 
but some of the features observed were interesting enough to deserve description. 
One of the problems encountered in all filtering operations is excessive scarring 
of the conjunctival flap. In order to prevent this, it is necessary to keep the 
trauma of dissection to a minimum and to maintain good hemostasis. Another 
factor in scarring which is perhaps not often considered is the presence of foreign 
material. This acts as an irritant and may result in considerable scarring. Foreign 
material resembling cotton fiber was present in some of the sections. Foreign 
body macrophages could be seen about the fibers in one of the eyes, but in others 
the presence of the fibers was not suspected until the slide was studied with 
polarized light. In these the conjunctival stroma was densely scarred. The fibers 
probably came from the cotton sponges that are often used during eye operations. 
Fibers of absorbent cotton become quite brittle during autoclaving, and when a 
cotton sponge is dabbed on the tissues tiny fragments are broken off to remain 
unnoticed and to provide a source of future trouble. 

In trephining operations the position of the opening is important. If it is too 
far forward, the portion of the cornea that has been split is too rigid and will 
not form a good bleb but will become adherent over the hole. If the opening is 
too far to the back, it may become plugged by prolapsed intraocular tissues. In 
some of the specimens, the wound filled by ciliary processes and in one it con- 
tained vitreous. Damage to the periphery of the lens had also been caused by a 
number of the trephining operations. The capsule was ruptured and degenerative 
changes were present in the superficial lens cortex. Sometimes the lens was 
tilted up to obstruct the scleral opening. The iris was usually adherent to the 
lens at this point. 

The iridencleisis operation utilizes a portion of the iris to prevent the operative 

31 








32 SURVEY OF OPHTHALMOLOGY 


wound from closing. The mere presence of iris in a corneal wound, however, does 
not necessarily prevent scar tissue from sealing the wound. The iris stroma is 
mesenchymal tissue like the corneal stroma and the two tissues tend to blend 
together. If, on the other hand, epithelium is placed in contact with epithelium, 
no healing takes place and the tissues remain separated indefinitely. In the iris, 
the epithelial tissue is the pigment epithelium. If this is intact and healthy and 
if the iris is drawn into the wound in such a way that the pigment layer is folded 
back on itself, the wound will be lined by epithelium, the surfaces will not adhere, 
and filtration will be maintained. It is most important when performing an 
iridencleisis to see that the tissues are so arranged even though the prolapsed 
iris looks untidy or irregular. When the epithelium is in the proper position, it is 
better to leave the iris alone than to shift it about in an effort to make it look 
neater. 

Causes other than those described may, of course, operate to bring about the 
failure of filtering operations, but it may be hoped that consideration of these 
points will help to make the surgical management of glaucoma more effective. 


Comment: The author of this article reviews the complications of the filtering operation 
for glaucoma and emphasizes the hitherto little noticed effects of foreign material such 
as cotton fibers which may act as an irritatant. 

In discussing trephining operations which are too far anterior, mention is made of the 
fact that in such cases the cornea is too rigid. Evidently he performs a true deep splitting 
which is seldom done in the United States. Here, usually, the epithelium and Bowman’s 
layer and perhaps a few fibers of stroma are dissected up so that trephinings are seldom 
too far forward in our hands; more often they are too far posterior. 

H. Saut SuGar 


PROGRESSIVE ESSENTIAL ATROPHY OF THE IRIS 


G. CHams anpD G. SapouGH 
The Ophthalmological Clinic of the Faculty of Medicine of Teheran, Teheran, Iran 
Acta med. iran., 1957, 1: 157-163 


Progressive essential atrophy of the iris is a rare condition that begins in full 
adult life and is always unilateral. Its cause is unknown, and so far the world 
literature contains reports of only about 60 cases, to which three more can now 
be added. The subjective symptoms are insignificant. Objectively, the disease 
begins with deformity of the pupil, followed by progressive atrophy of the iris 
and the formation of holes caused by the disappearance of the iris tissue and 
hypertension of the globe. Medical treatment and fistulizing operations do not 
arrest the progress of the disease. 

The authors’ first patient was a 38-year-old woman in excellent health whose 
ocular difficulties had begun 15 months earlier. On admission, she complained 
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of loss of visual acuity in the right eye, with slight photophobia and reddening. 
The left eye was normal. Examination of the right eye showed a shift of the pupil 
to the nasal side; the pupillary reflex was absent; and the iris was depigmented and 
atrophic with six triangular holes through which the fundus could easily be seen. 
An acute attack of glaucoma that occurred eight days after admission made it 
necessary to perform an emergency Elliot operation, but in spite of this opera- 
tion and medical treatment of various kinds, the pain, photophobia, and loss of 
vision increased. A second fistulizing operation was performed several weeks 
later and thereafter the pain and photophobia were relieved, so that the patient 
was eventually discharged with a quiet eye but no vision on the right. The left 
eye was still normal. 

The second patient, a 50-year-old man, also in excellent health, had been aware 
of a progressive anomaly of the left eye since he was 25 years old. His vision, 
however, was not affected until he reached the age of 36, when he began to have 
headaches and a loss of visual acuity. He consulted a physician and was given 
a diagnosis of glaucoma. Medical and surgical treatment was tried without 
success and when he was admitted to the authors’ service, the right eye was nor- 
mal but the vision in the left eye was gone and the tension was 45 Sch. From 9 
o’clock to 11 o’clock there was a hole where the iris had disappeared completely ; 
elsewhere it showed irregular atrophy and several small holes. The patient thus 
presented a typical case of progressive essential atrophy of the iris, but since the 
disease had begun 25 years earlier nothing could be done for him. 

The parents of the third patient, a 22-year-old woman, had noticed that she 
had heterochromia in the right eye when she was 15 years old, but since the vision 
was normal, they did not seek advice. When the patient was first seen the only 
subjective symptom was a slight photophobia on the right. The pupil showed 
a shift to the nasal side, but the pupillary reflex was normal. The iris was com- 
pletely atrophic at two points and presented two holes, 2 mm. in diameter, 
through which the fundus could be seen. The heterochromia extended from 12 
o’clock to 9 o’clock and was accompanied by more or less pronounced atrophy 
of the stroma. 

The findings in this case seem to support the theory that the underlying cause 
of this peculiar form of atrophy is a disturbance in the sympathetic system, 
followed by involvement of the vessels of the iris. Some connection, therefore, 
seems to exist between progressive essential atrophy of the iris and the Fuchs 
syndrome. 


Comment: The incidence of this condition, like that of many relatively rare conditions, is 
greater than indicated by the case reports in the literature. The number which have been 
successfully operated probably is, likewise, greater than shown by the reports. Cyclodialy- 
sis has been successful in at least four reported cases and trephining in two others. Aside 
from one case which was successfully treated by this commentator with cyclodialysis, a 
second case was treated successfully by cyclodialysis with air injection. A third case, 
which developed while under observation, had a large hyphemia after cyclodialysis. This 
cleared, but trephining was later necessary. It was successful; normal visual acuity was 
maintained. 
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The suggestion that there seems to be some connection between progressive essential 
atrophy of the iris and heterochromic cyclitis is based on the presence of heterochromia in 
one case. There is no justification or other evidence for such an assumption. We must 
simply say that the cause is unknown. A quiet type of inflammation results in peripheral 
anterior synechias which block the trabecular spaces and produce an increase in intraocular 
pressure. 

The lytic nature of the iris pathology and its unilaterality suggest the theoretic possi- 
bility of a parasitic disease, no evidence for which has ever been found. Heath has found 
multiple vascular occlusions which result in anemic infarcts. However, the ultimate cause 
is still a mystery. 


H. Saunt SuGar 


PREANESTHETIC USE OF ATROPINE AND SCOPOLAMINE IN 
PATIENTS WITH GLAUCOMA 


H. Scuwarrz, A. DE Roettu, Jr., anp E. M. Papper 


The Departments of Anesthesiology and Ophthalmology, Columbia University, 
College of Physicians and Surgeons, and the Anesthesiology Service and the 
Institute of Ophthalmology, the Presbyterian Hospital, New York, New York 


J. A. M. A., 1957, 165: 144-145 


Proper preanesthetic medication before general anesthesia includes the par- 
enteral use of a belladonna drug such as atropine or scopolamine. These drugs 
diminish salivation and tracheobronchial secretions during the induction and 
maintenance of general anesthesia. In patients with glaucoma, some confusion 
exists in regard to the parenteral use of atropine and scopolamine when an opera- 
tion unrelated to the eye is necessary. In such cases, it is important to know with 
certainty what effect the belladonna drugs will have on the eye when administered 
by injection. Most of the data in the literature are concerned only with the 
ophthalmic effects of these drugs when they are given locally and orally. A study 
was therefore undertaken to determine the ocular effects of atropine and scopol- 
amine, administered intramuscularly (in doses of 0.4 to 1.0 mg.) to patients with 
acute and chronic glaucoma. The effects of these drugs on the intraocular 
pressure and pupillary size changes were measured and compared in 8 patients 
with chronic simple (open-angle) glaucoma and in 6 with acute (angle-closure) 
glaucoma. The patients with acute glaucoma were in a state of remission, and 5 
had previously been treated by unilateral iridectomy. Local miotic therapy was 
stopped, and no medication of any kind was permitted during the 48 hours pre- 
ceding the study. Two drops of 0.5 per cent tetracaine hydrochloride, which does 
not influence pupillary size, were instilled into each eye for corneal anesthesia. 
The intraocular pressures were measured with a Schigtz tonometer. 
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Four patients with chronic simple glaucoma and three with acute glaucoma 
were given atropine sulfate (0.5 to 0.6 mg.), intramuscularly, and the same 
number in each group received intramuscular injections of scopolamine bromide 
(0.4 to 1.0 mg.). The intraocular tensions were measured at 20 to 30 minute 
intervals for two hours. 

In 10 subjects the diameter of the pupil was also measured with a millimeter 
ruler. In five of these subjects both eyes were measured, but in the other five 
only one eye could be measured, because of a previous iridectomy in the fellow 
eye. Consequently, the total number of eyes measured was 15. 

The data obtained by these studies showed that the intramuscular injection of 
therapeutic doses of atropine sulfate and scopolamine bromide produced small, 
insignificant, rises in tension in only 5 of the 28 eyes tested. In 23 of the eyes 
there was either no change or a fall in the intraocular pressure. Slight mydriatic 
changes were noted in 11 of the 15 pupils measured. The pupil never increased in 
diameter by more than 1 mm. Thus the findings strongly suggest that there is 
no danger in using the belladonna drugs intramuscularly in the doses studied in 
patients with glaucoma who are being prepared for nonocular surgery. They do 
not in any way suggest that appropriate medical therapy for the glaucomatous 
patient can be abandoned. Pilocarpine hydrochloride (1 to 2 per cent) or physo- 
stigmine salicylate (0.25 to 1.0 per cent) instilled into the conjunctival sac should 
be given to produce miosis. These drugs also counteract the potential mydriatic 
effect of the belladonna drugs and the anesthetic agents. Since patients with 
glaucoma are usually treated with one of these drugs, it can be continued both 
before and after the operation. 

Intramuscular doses of morphine sulfate (up to 15 mg.) cause constriction of 
the pupil as well as a fall in the intraocular pressure. Barbiturates (given orally 
or parenterally) also lower the intraocular tension in patients with glaucoma. 
These drugs may therefore be used for premedication and during general anes- 
thesia in such patients if they are not contraindicated for nonocular reasons. 


Comment: Ophthalmologists are occasionally called on by personnel in other branches 
of medicine to determine whether it is safe for a particular individual with glaucoma or 
possible glaucoma to use parenteral morphine, scopolamine, atropine as agents to be 
used for preanesthetic medication. The belladonna drugs are usually used in preoperative 
medication to control the excessive secretions which frequently accompany inhalation 
anesthestics and intubations. Although these agents cause dilatation of the pupil when 
systemically administered, the chances that they will produce a rise in intraocular pres- 
sure are extremely small, particularly when patients employ simultaneous local miotics. 
The patient who knows he has glaucoma usually will be well cared for by the attending 
physician and the chances of losing control of the glaucoma by preoperative medication, 
such as use of atropine and scopolamine, is very slim. It is the patient with unknown 
glaucoma, particularly those with narrow angles, who might rarely show a rise in pressure 
provoked by the systemically administered drugs. It is heartening to know that such a 
complication is only a remote possibility. Even this is lessened considerably when agents 
such as morphine are used in the preoperative medication additionally, for morphine 
causes constriction of the pupil and tends to lower intraocular pressure. It would tend to 
prevent the wide dilatation of the pupil required to provoke an acute rise in intraocular 
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pressure in angle closure types of glaucoma. General anesthetics in themselves usually 
lower intraocular pressure and would also tend to prevent the unexpected rise in pressure. 

Other drugs which might produce difficulty, such as the antihypertensive agents and 
anticholinergic agents used for gastrointestinal problems, may also produce a rise in intra- 
ocular pressure in a rare individual by virtue of their dilating effect on the pupil. However, 
some of the antihypertensive agents tend to lower intraocular pressure slightly for short 
periods of time. The anticholinergic agents used for peptic ulcer patients may cause a 
rise in pressure, but this usually can be avoided by the continued use of the patient’s 
miotics if they have not had iris surgery. An occasional patient whose physician is not 
aware of this patient’s narrow angles and predisposition to angle closure glaucoma may 
still get into trouble with any of these agents. Wherever possible the general physician 
should call on the ophthalmologist to determine whether or not such a predisposition 
exists in his patient. If there is any question in a patient with glaucoma or one who might 
be predisposed to glaucoma, miotic drops such as pilocarpine 1 per cent or 1 to 2 per cent 
eserine, or physostigmine salicylate 14 to 1 per cent should be instilled in the conjunctival 
sac to produce miosis, thus counteracting the dilating action of systemic atropine and 
scopolamine and similarly acting agents. 

Irving H. LEoPoLp 


OFFICE MANAGEMENT OF GLAUCOMA 


W. H. Morrison 
Omaha, Nebraska 
A. M. A. Arch. Ophth., 1957, 58: 225-234 


Sound knowledge and familiarity with the latest advances, obtained by con- 
stant reading, are essential for the successful office management of glaucoma. 
The phasic variations in ocular tension and the facility of aqueous outflow 
should be determined in each case, and all glaucomatous eyes should be peri- 
odically subjected to perimetric study, ophthalmoscopic and slit-lamp examina- 
tion, refraction, gonioscopy, and measurement of the intraocular pressure. 

A rhythmic diurnal variation in ocular tension, which is characteristic of the 
individual, occurs in the same definite pattern in both eyes. This oscillation in 
tension, which is independent of sleeping and eating habits, rest, work, blood 
pressure, age, sex, refractive error and width of chamber angle, is made up of a 
descending and an ascending phase. A diurnal fluctuation of 5.0 mm. Hg Schigtz 
is rarely exceeded in the eye of a normal person. In glaucomatous eyes, on the 
other hand, the variations of ocular tension, though regular and rhythmic, are 
exaggerated. Those that occur in simple glaucoma may be divided into three 
zroups: (1) the falling type (20 per cent of cases), in which the tension is high 
early in the morning and falls gradually during the day; (2) the rising type (25 
per cent of cases), in which the tension is low in the morning, gradually increasing 
until a peak is reached about 4 to 6 p.m., after which it falls steadily through the 
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evening and night; and (3) the double-variation type (55 per cent of cases), in 
which the tension rises in the morning, reaching a peak at about 9 a.m., and then 
falls to a minimum in the early afternoon, after which there is a secondary rise 
that reaches its maximum about 6 p.m. 

Congestive glaucoma has but one type of phasic variation, with the tension 
reaching its peak in the evening hours and falling during sleep. 

Tonometric determinations of the tension will show the type of phasic varia- 
tion present in the patient and will provide information that is valuable both 
diagnostically and therapeutically. For example, a patient with a falling type of 
variation requires miotics during the early morning hours. A patient with a 
rising type requires miotics in the late afternoon and early evening, and one with 
a double variation in diurnal tension requires them in the early morning and again 
in the late afternoon. Tonographic studies should be made at the same time of 
the day and preferably in the early morning when physical and emotional activ- 
ities are at a minimum. Hypersecretion glaucoma presents an intermittent or 
persistent elevation of intraocular pressure in an eye with normal scleral rigidity, 
an open angle, adequate facility of outflow, C, and a flow value, F, greater than 
4.0 cu.mm./min. Field loss occurs and is proportionate to the degree and per- 
sistence of the abnormal intraocular pressure. Patients with open-angle glaucoma 
show as an early feature of their disease a decrease in the facility of aqueous 
outflow. The value of C improves as the intraocular pressure is normalized by 
the use of miotics. An impaired facility of outflow in spite of a normal intra- 
ocular pressure indicates a need for increasing the strength of miotics and the 
frequency of their administration. The value of C is severely reduced during an 
attack of angle-closure glaucoma, but the outflow returns to normal as the intra- 
ocular pressure declines, unless peripheral anterior synechias have formed. Water 
drinking tends to decrease the facility of outflow in glaucomatous eyes but has 
less effect on the outflow of normal eyes. Opinions differ as to whether or not 
phasic variations in the intraocular pressure cause proportionate changes in the 
facility of outflow. 

Perimetric studies in an old and somewhat uncooperative patient may require 
the use of a confrontation field. If lens opacities, extreme miosis, or marked re- 
fractive error is present, a target of 5 to 10 mm. may be necessary. For most 
fields of vision, a 3 mm. object at 33 cm. or at 1 m. is probably small enough. If 
the patient is cooperative and a general survey with larger targets has been 
carried out, then the use of small test objects will add to the refinement of the 
perimetric study. Perimetry while the tension is considerably elevated and 
before nerve-head changes have occurred may reveal field defects that disappear 
when the tension is normalized. Other factors that may lead to inconstant 
changes in the visual field are changes in the illumination, the size of the pupils, 
the transparency of the media, and the refractive state. Follow-up visual field 
studies should be carried out as nearly as possible at the same time of day to 
offset the effect of diurnal variation in the tension. The pupils should be of con- 
stant size during subsequent field examinations; illumination should be con- 
sistent; and high refractive errors should be corrected. 
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The sudden appearance of a disturbance in the 1/2000 isopter, causing baring 
of the blind spot, is the earliest field change indicating that glaucoma is not 
perfectly controlled. Another extremely early field change is the small scotoma 
which can be isolated in the same isopter as the blind spot but separate from and 
usually above it. As the glaucoma progresses, this isolated scotoma lengthens 
and joins the blind spot to produce a typical Seidel scotoma. The appearance of 
a large sector defect is further evidence that the glaucomatous process has not 
been checked. The sudden appearance of an arcuate scotoma in a previously 
normal half-field has been found to be a grave prognostic sign. It has also been 
pointed out that if an island of vision surrounding the point of fixation is 
all that remains, and if that island is irregularly shaped, with its nasal border 
practically in contact with the point of fixation, any sudden reduction in pressure 
may result in a complete loss of central vision. In cases of this type, therefore, a 
medical regimen is best. 

The structures of the eye in the posterior segment should be examined oph- 
thalmoscopically and described in detail before miotic therapy is instituted and 
periodically thereafter. The appearance of optic disk pallor, changes in excava- 
tion, and displacement and angulation of vessels on the papilla are all manifesta- 
tions of uncontrolled glaucoma, and every effort should be made to prevent their 
development. 

Careful slit-lamp study permits a more accurate classification of glaucoma and 
a better understanding and control of the disease. The presence of keratitic pre- 
cipitates and posterior synechias, or either alone, indicates that the glaucoma is 
secondary to iridocyclitis, whereas the finding of cells in the aqueous usually, but 
not always, suggests iridocyclitis as an etiologic factor. The cause of the glau- 
coma may also be disclosed by the finding of anterior lens capsule exfoliation or 
by the presence of an intumescent cataract or a subluxated lens. 

A change in refractive error often occurs after the tension is normalized either 
medically or surgically. Periodic refractions are therefore essential, both as a 
means of following the progress of the disease and as a necessary part of keeping 
the patient’s vision and comfort at their highest and so helping him to maintain 
his morale. 

Gonioscopic examination of all patients with glaucoma should be made as 
soon as the disease is detected and periodically thereafter. Preoperatively, 
gonioscopy provides information about the type and site of the operation to be 
performed. Postoperatively, it discloses the presence of goniosynechias, when 
they exist, and makes it possible to inspect the operative area within the eye. 

If the angle is found to be open and if it does not close with a rise in tension, 
the patient need not avoid dark rooms or excitement and he may wear dark 
glasses and submit to pupillary dilation, if necessary, without fear of precipitat- 
ing an acute rise in tension. Because the open-angle type of glaucoma is par- 
ticularly resistant to surgery, a medical regimen is to be preferred and should be 
continued unless the base pressure reaches a level of 35 mm. Hg or the fields 
show continuing deterioration. Angle-closure glaucoma responds remarkably 
well to miotics before peripheral anterior synechia formation takes place. Periph- 
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eral anterior synechias, however, are a frequent complication of this type of 
glaucoma and since they contraindicate continuance of the medical regimen, 
early operative intervention should be urged, especially as it is usually highly 
successful in these cases. 

The most generally used miotic is pilocarpine. Allergic reaction to or irritation 
by the drug is rare, and tolerance develops slowly. Pilocarpine is a vasodilator, 
and because of this a slight rise in tension occurs after instillation followed by a 
more prolonged fall in tension. Physostigmine (Eserine), which exerts its effect 
by inactivating cholinesterase, is chiefly indicated in cases in which there is 
reason to defer an operation for a time, or in an attempt to lower the tension 
from a high level. An eye that requires physostigmine to control the tension 
needs surgical treatment. Neostigmine (Prostigmin) has the same cholinesterase- 
inhibiting action as physostigmine. The two drugs are about equal in effect but 
neostigmine can be used in more than twice the concentration of physostigmine 
without producing irritation. Carbachol has a double action, not only stimulating 
the motor end-plate of the muscle cell, as do all the choline substances, but also 
inhibiting to some extent the action of cholinesterase. It is best used as a rest 
drug, particularly in eyes which have become irritated by or in which resistance 
to pilocarpine has developed, or it may be employed in eyes in which 2 per cent 
pilocarpine falls just short of controlling the tension. Other miotics that may be 
used with advantage in certain cases are methacholine chloride and the powerful 
isoflurophate (DFP). Beneficial effects can also be obtained by the combination 
of miotics or of miotics and a vasoconstrictor drug such as phenylephrine (Neo- 
Synephrine) hydrochloride 1 per cent or epinephrine (Adrenalin) 1:1000. 

Another substance that has been used with excellent results is acetazolamide 
(Diamox), a carbonic anhydrase inhibitor with remarkable diuretic properties, 
which has the effect of reducing aqueous production. Acetazolamide acts by 
inhibiting the formation of bicarbonate ions on the part of the ciliary body. It 
may be administered for a year or more without any untoward effects. 

The retrobulbar injection of procaine, epinephrine, and hyaluronidase will 
often reduce the intraocular pressure to such an extent that miotics will become 
effective and control the tension until an operation can be safely performed. 
Ethyl alcohol in 50 to 95 per cent strength can also be injected retrobulbarly 
without fear of damage to the optic nerve to abolish pain and lower the tension. 

Rest must be insisted upon, and attention should be given to the fluid balance. 
Fluids should be reduced in quantity and large amounts should not be taken 
within a short time. Excitement and worry should be avoided. The patient 
should be thoroughly acquainted with his condition, impressed with the necessity 
of following instructions explicitly, and made to realize the need for return visits 
at stated intervals. If the patient can maintain with medicine a base pressure 
under 25 mm. Schigtz and a diurnal variation under 5 mm. Hg and show no 
deterioration in the central fields, he may continue on a medical regimen in- 
definitely. 


Comment: The subject of baring of the blindspot in the 1/2000 isopter as a diagnostic 
criterion of earliest visual field change in glaucoma has intrigued me for several years 
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since I have found such a baring in many normal eyes. Harrington, in The Visual Fields, 
distinguished between a false baring of the blind spot in which a small wedge-shaped sector 
defect immediately temporal to the blind spot itself is present, and a true baring of the 
blind spot which involves the upper or lower pole of the blind spot or both. It is really 
an incipient Bjerrum scotoma. 

One question which cannot be answered conclusively should be investigated: Does 
pilocarpine solution in concentration above 2 per cent (up to 10 per cent as mentioned 
by Morrison) have physiologically proportionate value or do we prescribe them with the 
idea that if 2 per cent is inadequate 5 per cent or 10 per cent must be effective. I agree 
that if 2 per cent is ineffective, another mode of treatment is indicated. 

The subject of tonometry brings up the question as to whether the electronic tonometer 
should be used in routine office practice. It appears to me that the mechanical tonometer 
is to be preferred since the ophthalmologist is usually best acquainted with that instru- 
ment. The electronic tonometer must be properly prewarmed, and particular care must 
be used in keeping it clean. In addition, many of the scales have, in the past at least, 
varied from one instrument to another more than have the more recent mechanical in- 
struments. 


H. Sau Sucar 


CYCLOGONIOTOMY: A NEW OPERATION FOR CHRONIC SIMPLE 
GLAUCOMA—PRELIMINARY REPORT 


O. BaRKAN 
San Francisco, California 


Bull. Ophth. Soc. Egypt, 1956, 49: 65-71 


The principle of operating in the chamber angle with visualization by means of 
a gonioscopic contact glass, which was introduced by the author in 1936, has 
proved successful in congenital glaucoma. Excellent results have also been ob- 
tained by this method in some cases of adult primary chronic simple (wide or 
open angle) glaucoma, but they have not been consistent enough to warrant its 
general use. In several cases, however, in which the incision was made posterior 
to the scleral spur, creating a communication between the anterior chamber and 
the suprachoroidal space, the pressure was normalized and has remained so to 
the present time, a period of three years. The technic called cyclogoniotomy, 
which reduces the pressure by forming a communication between the anterior 
chamber and the suprachoroidal space, was therefore developed and has been 
used with excellent results in 23 patients. Cyclodialysis and its variants also 
have as their purpose the formation of a communication or cleft extending into 
the suprachoroidal space. Cyclogoniotomy, however, because of its approach 
across the anterior chamber and because of direct magnified vision is a different 
operation, which causes no disturbance of vision and hardly any traumatism. It 
produces superior results with safety and without early or late complications. 
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In adult simple (open-angle) glaucoma, the technic, described by the author 
in detail, may be summarized as follows: The patient is given the usual preopera- 
tive sedation and antibiotic medication for an intraocular operation. Maximal 
miosis is obtained by the instillation of an extra drop of prostigmine (5 per cent) 
three times, at half-hour intervals before operation. Anesthesia may be local 
combined with Demerol administered intravenously, or general (sodium Pento- 
thal intravenously). The face is prepared and the eye irrigated in the usual man- 
ner. A face mask of dark color is used to prevent glare. Akinesis is secured. 
Partial canthotomy is required for maneuverability of the contact glass. Four 
drops of ophthaine (1 per cent) are instilled at intervals of 1 minute. The eye is 
kept closed to maintain the luster and transparency of the epithelium. Since 
perfect visibility is essential for this procedure, any quantity of anesthetic or 
prolongation of anesthesia which clouds the epithelium must be avoided. When 
the fourth drop of ophthaine has been instilled, a retrobulbar injection of 2 or 3 
cc. of a solution of two parts of physiologic sodium chloride solution and one 
part of Xylocaine (2 per cent) is given as an aid to immobilization of the eye. 
The ensuing steps of the operation, which follow immediately, consist of fixation; 
deepening of the anterior chamber by the injection of physiologic solution of 
sodium chloride, either as a single step or simultaneously with the remainder of 
the procedure by continuous injection; application of the surgical contact glass; 
puncture of the cornea; and separation of the ciliary body from its attachment. 
The puncture is made with a goniotomy knife 1 mm. axial to the corneoscleral 
border and a little obliquely so that the corneal wound is valve-like and self- 
sealing. It must not be too oblique lest it impede the passage of the tapered shaft 
as it crosses the chamber. The anterior chamber is never lost if a correctly 
tapered knife is used and not retracted during the operation. 

The initial position of the surgeon is such that he sees the blade through the 
glass as it enters the chamber. Lowering his position, he then guides it into the 
angle. The blade is inserted at the apparent attachment of the iris and to a 
depth of 1 mm., which is equal to the width of the blade. The incision is made 
counterclockwise. The iris falls back, forming a cleft or cavern that leads into 
the suprachoroidal space. The deepening of the chamber stretches the iris back, 
encouraging the cleft to gape. The separation of the ciliary body from its attach- 
ment is carried out under direct vision. The cleft should cover 4 of the circum- 
ference. When it has been completed, the knife is quickly removed while pressure 
is exerted against the back of the blade to prevent enlargement of the puncture 
wound of the cornea. The contact glass and fixation forceps are then removed. 
Some loss of aqueous is induced lest the increased pressure in the anterior cham- 
ber resulting from the injection of the physiologic sodium chloride solution 
encourage closure of the cleft. In primary simple (open angle) glaucoma, since 
the incision is in avascular tissue far removed from the anterior ciliary vessels 
and since the iris and sclera are not touched, there is no hemorrhage. 

The head is rolled on to the side on which the operation was performed, and 
one-third of the anterior chamber is filled with air injected through the puncture 
wound by means of a curved cannula and a 2 cc. Luer syringe. If the head is 
rotated so that the air bubble rises into the operative site, the raw surfaces of the 
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angle are kept apart and the air is locked in the chamber. The miotic pupil 
must not be occluded by the air bubble, or pupillary block and air glaucoma may 
develop. The speculum is removed and the canthotomy closed with catgut. 
Antibiotic and cortisone ointment is inserted into the conjunctival sac and the 
eye is covered with a pad and metal shield. 

The success of gonioscopic surgery depends upon attention to detail. Perfect 
visibility through a completely clear cornea and contact glass is essential. If, 
because of delay or for any other reason, visibility is disturbed, the operation 
should be postponed. 

After the operation, the patient is kept in bed on the side operated on for one 
day so that the injected air will keep the raw surfaces of the operative area apart 
and not block the pupil. As a rule, the pupil remains moderately contracted 
(2 mm.) and retains its reaction to light. After the first day, hydrocortisone drops 
(0.5 per cent) are instilled three or four times a day to prevent irritation. Miotics 
are avoided at first, unless the pupil tends to dilate over 2 mm. Mydriatics are 
contraindicated because they would encourage closure of the cleft. Moreover, 
they are not required, because pupillary adhesions are not apt to form, the iris 
not being irritable and the pupillary reaction to light being preserved. After two 
or three days of hospitalization, the patient may be discharged and observed on 
an ambulatory basis. After one or two weeks, one drop of a miotic (prostigmine 
or pilocarpine | per cent) is instilled at least once a day (before retiring) to make 
sure that the cleft will remain open. 

The follow-up period in the author’s cases ranges from 4 months to 3 years. 
Longer periods will be needed before the permanent effect of the operation can 
be determined, but the normalization of the pressure so far obtained in patients 
with various forms of glaucoma suggests that the procedure should be given a 
more extensive trial. 


Comment: This operation certainly would be an ideal means of causing a cyclodialysis. 
In the experienced hand of Barkan it is an excellent procedure, but one cannot expect 
it to find wide use because of the technical difficulties of the operation in the hands of the 
average ocular surgeon. First, and most important, most men do not have experience in 
surgery under the contact lens. Second, deepening of the anterior chamber has certain 
limitations usually. In order for the iris to fall back significantly the corneoscleral coats 
must stretch sufficiently or the blood volume of the choroid be expressed adequately to 
allow for an increase in the volume of the anterior chamber. Theoretically, having had no 
experience with cyclogoniotomy, I question how this may be accomplished without raising 
the intraocular pressure and yet avoid corneal haziness. Research on the amount the 
anterior chamber may be deepened by fluid injections in animal eyes is indicated. 

H. Sau SuGar 














OCULAR SURGERY 
NOTES ON OPHTHALMOLOGICAL SURGICAL TECHNIQUES 


G. B. Brerri 
Oculistic Clinic of the University of Rome, Rome, Italy 


Boll. ocul., 1956, 35: 642-656 


Modifications introduced by the author in some operations on the eyes have 
simplified the procedures and improved the postoperative results. 


1. TARSO-MUSCULO-CONJUNCTIVAL RESECTION FOR MILD DEGREE PTOSIS 
OF THE UPPER EYELID 


After inducing anesthesia by infiltration of the upper eyelid and the corre- 
sponding conjunctival fornix, the eyelid is everted and an incision made through 
the entire thickness of the lamina tarsalis at 2 mm. from the free margin of the 
tarsus; the tarsal flap is then freed from its subcutaneous attachments and down- 
ward traction is exerted on it. The under surface of the levator is also freed from 
its tarsal insertion by 15 to 20 mm. A vertical incision, 2 to 3 mm. long, made on 
each side of the tarsus, in the conjunctiva of the fornix, facilitates the downward 
traction of the tarsus with its muscular and conjunctival peduncle. Then three 
double-armed sutures are placed on the anterior facia of the under surface of the 
muscle at about 15 mm. from its tarsal insertion and the ends are brought out 
through the skin so as to form a good orbito-palpebral fold; three or four addi- 
tional double-armed sutures are passed through the conjunctiva of the fornix 
and the under surface of the muscle at 3 to 5 mm. from the upper margin of the 
tarsus. Immediately below the point at which the sutures are placed, a part of 
muscle is resected with the underlying conjunctiva, which has attached to it the 
tarsal strip; this is thus resected together with a part of its musculo-conjunctival 
peduncle. The ends of the sutures are brought out through the palpebral skin 
immediately above the eyelid margin and the tarsal incision and tied over plastic 
blocks. Unlike Balskovics’ operation, this procedure avoids dissection of the 
conjunctiva from the levator and saves time. It can be used only in patients with 
mild ptosis in whom resection of a 4 mm. strip of conjunctiva of the fornix does 
not greatly impair the amplitude of the fornix. 


2. RETROEQUATORIAL RECESSION OF THE HORIZONTAL RECTI IN SOME 
FORMS OF NYSTAGMUS 


Kestenbaum’s operation is not indicated in those cases of nystagmus that do 
not have one position toward which the eyeball tends naturally. In these cases 
Bietti makes a 12 to 13 mm. recession of the two horizontal recti of one eye 
43 
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aiming at displacing the insertion of these muscles behind the equator of the 
eyeball. He performs this operation mainly on the eye with better vision in 
patients with nystagmus and convergent strabismus who do not have binocular 
vision. This double recession is more effective on the internal than the external 
rectus and therefore makes the eyeball tend toward divergence. This procedure 
results in a sensible increase of visual acuity and improvement of the nystagmic 
oscillations. 


3. TUCKING AND ADVANCEMENT OF THE INFERIOR OBLIQUE MUSCLE 
TO CORRECT ITS HYPOFUNCTION 


The bulbar conjunctiva is cut at 6 to 7 mm. from the limbus; parallel to this 
from the temporal side and for a length of 15 to 20 mm. the external rectus is 
exposed and freed from fascial tissues, seized with a hook, and drawn forward 
and upward. With a second hook the inferior oblique is seized in the lower-ex- 
ternal sector of the orbit not too far from its scleral insertion. Having freed this 
muscle from the adjacent tissues, a strabismus hook is passed underneath the 
under surface of the external rectus and with it the inferior oblique is seized. 
This hook is drawn upward, while the hook that was used to seize the inferior 
oblique earlier is removed. In this way the inferior oblique is brought up, under- 
neath the external rectus, toward the upper temporal quadrant of the eyeball. 
Here the muscle is anchored, after it has been folded on itself as much as was 
needed, with thin nylon sutures which are left in place. The conjunctiva is 
closed by separate or continuous sutures. 


4. DIATHERMIC IRIDECTOMY IN HEMORRHAGIC GLAUCOMA 


A flap of conjunctiva is prepared with an incision of the upper bulbar con- 
junctiva at 6 to 7 mm. from the cornea; this flap is separated from the sclera as 
far as the limbus. After the limbal region has been uncovered either one of two 
procedures is followed: a slight surface diathermic coagulation of the limbus is 
carried out and an incision ab externo is made with a keratome or Graefe’s knife 
in the standard manner, or, more simply, the chamber can be opened directly 
by making a thin diathermic needle run tangentially to the sclera 1 to 2 mm. 
from the cornea. The diathermic needle is used in this instance as a small electric 
knife with 80 to 120 mA. Care must be taken not to go too deep in any one par- 
ticular point so that the incision is equally deep in all its length (usually 4 to 5 
mm.). When the anterior chamber is sufficiently open, the iris is grasped with 
common forceps and, with the diathermic needle, iridectomy is performed first 
by making two radial incisions then a basal transversal one. This is easily done 
especially if the iris is dried. The conjunctival flap is sutured in the usual manner. 
It is also possible, with the diathermic needle, to perform a sclerectomy ab ez- 
terno by making two parallel incisions on the limbus. These incisions enclose a 
small 1 to 2 mm. scleral flap which is then cut at the two ends with scissors. 
This procedure is not too easy to perform once the anterior chamber has been 
opened with the first incision. 
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5. SCLERECTOMY COMBINED WITH BASAL IRIDENCLEISIS IN 
CHRONIC GLAUCOMA 


After an incision is made through the bulbar conjunctiva, the upper conjunc- 
tival flap is prepared as far as the limbus, care being taken to detach also the 
episcleral tissue from the underlying plane. The keratome is inserted 2 to 3 mm. 
from the limbus, is made to penetrate into the anterior chamber and is pushed 
forward care being taken not to make it bypass the pupillary margin; by moving 
the blade from side to side the scleral incision is enlarged to 4 to 5 mm. The 
flap of sclera between the limbus and the incision—1 to 2 mm. wide—is removed 
with scissors. Then the iris is grasped with forceps and drawn into the incision. 
With De Wecker’s scissors the iris is cut between the point at which the forceps 
hold it and the sphincter of the pupil. The incision is expanded toward the base 
of the iris with two lateral incisions—one on each end of the incision. The small 
iridal flap is distended over the scleral plane and covered with the conjunctival 
flap which is then sutured with single sutures. It may happen that, because of 
excessive dilation of the pupil (miotics are used in anesthesia to prevent this) 
the sphincter of the pupil cannot be spared and thus the iridal flap is wider. The 
only side-effect of this is a less satisfactory esthetic result. 


Comment: 

1. It is a little difficult to follow this procedure without diagrams. It would appear 
that the external approach to the levator would be just as easy and as satisfactory a 
procedure. 

2. A 12 to 13 mm. recession of the internal recti muscles should certainly cure any con- 
vergent squint and reduce the nystagmus! 

3. This would appear to be a safe procedure. 

4. The use of a diathermy needle to enter the anterior chamber is not new. (Colley, R.: 
Brit. J. Ophth, 1956, 40: 436). Text books for years have stated that a minimal amount 
of cautery or diathermy should be used at the site of a fistulizing procedure. Scheie pre- 
sented a paper at the American Academy of Ophthalmology and Otolaryngology 
meeting in October 1957, showing that cauterization of the edges of a sclerotomy wound 
promoted fistulization. It is quite possible that we may have to revise our thinking on this. 
A cautery or diathermy should not be used indiscriminately over the sclera since it is well 
known in retinal detachment surgery that this produces many adhesions. 

5. This resembles the Stallard type of iridencleisis with sclerectomy of the anterior lip. 
P. Ross McDonatp 
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MAXIMAL PREOPERATIVE HYPOTONY IN SURGERY OF 
THE GLOBE 


R. pe Saint-MarrtTIN 
Toulouse, France 


Ann. ocul., 1957, 190: 165-186 


Maximal hypotony may be defined as that which is as great as it can be 
without amounting to collapse. The purpose of this study, which is based on the 
results obtained in 96 cataract extractions and 18 operations for glaucoma, is to 
point out its advantages and to emphasize its innocuousness. 

The beneficial effect of hypotony in operations on the globe is unquestioned, 
but opinions differ as to the optimum degree to which it should be present. 
Many surgeons think it should be moderate, and the statement has been made 
repeatedly, especially since the adoption of potentialized anesthesia, that exces- 
sive hypotony, far from being an advantage, is a hindrance which sometimes 
increases the difficulty of the operation and may even make it impossible. Con- 
sequently, even though such an occurrence is extremely rare, it is important to 
know the degree of hypotony that should be considered excessive and that which, 
on the contrary, may be considered favorable. No reliable criterion, however, is 
available by which to judge the matter, because no collective study has been 
made of the activity, tolerance, or dosage of the various substances that produce 
hypotony. Statistics based on tonometric studies are therefore presented by the 
author in support of the belief that maximal hypotony, far from constituting a 
complication or hindering the operation, increases the coefficient of safety and 
facilitates the work of the surgeon in most cases. The measurements were made 
(1) a few days before the operation; (2) during anesthesia; and (3) immediately 
before the opening of the globe. Various anesthetics and methods of administer- 
ing them are now available, but the one preferred by the author consists of the 
addition of 25 units of hyaluronidase to the retrobulbar injection of novocaine- 
adrenalin (4 per cent scurocaine, 3 cc.; 1:1000 adrenalin, 3 to 5 drops) in a 
patient previously subjected to potentialized anesthesia (Phenergan, Dolosal, 
Largactyl) in doses already codified and given by an experienced anesthetist. 
This method of securing anesthesia and preoperative hypotony, which was used 
in all the patients in this series, combines the advantages of simplicity, efficacy, 
and innocuousness. Two attempts were made to use injections of 75 units of 
hyaluronidase, but they produced extreme hypotony bordering on collapse. The 
optimum dose was then fixed at 25 units given retrobulbarly 10 minutes before 
operation. Very few complications occurred that could be attributed to the 
hyaluronidase, and those that did were always benign; in addition, the influence 
of the hyaluronidase in causing them was open to question. 

The hypotony produced by hyaluronidase in a dose of 25 units is always 
substantial, sometimes even extreme, but never amounts to collapse, whatever 
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the previous state of the ocular tension. The degree of hypotony that will be 
produced is unpredictable, because it is the result, not of the amount of the dose, 
but of individual variations. The lowest tensions recorded with a dose of 25 
units were 3 mm. Schigtz, reached from 5 to 10 minutes after the injection. 
Even at this extreme degree, however, the hypotony never complicated the 
making of the incision or the placing of the corneoscleral sutures—on the con- 
trary, their accomplishment was facilitated, as was the process of extraction by 
traction. The retraction of the vitreous, easily noted, reduces to the greatest 
possible degree the danger of rupture of the hyaloid as a result of pressure, as 
well as that of loss of the vitreous. The use of hyaluronidase is also accompanied 
by an intensification of the extrinsic paralysis of the globe, which reinforces its 
action, so that, in itself, it is largely sufficient, when combined with potentialized 
anesthesia, for the production of absolute immobility of the eye and complete 
passivity of the eyelids. As a result of these advantages, hyaluronidase must be 
regarded as a valuable adjuvant which can be recommended in all operations 
requiring opening of the globe, and especially (1) in various forms of cataract, 
because it increases the operative security; (2) in cataracts with hypotony, be- 
cause it makes it possible to extract them without risk, before normalization of 
the ocular tension; (3) in glaucoma, acute or chronic, because it avoids brusque 
decompression of the globe and the complications resulting therefrom; (4) in the 
extraction of intraocular foreign bodies by the posterior route, because it reduces 
the danger of loss of the vitreous; and (5) in scleral resection, because it facilitates 
the process of suturing, whether or not the procedure is associated with puncture 
of the anterior chamber. 


Comment: There is no question that the use of hyaluronidase in conjunction with novo- 
caine or a similar anesthetic markedly reduces the intraocular pressure. It has proved of 
value in reducing the incidence of vitreous loss in the so-called “positive pressure’”’ eye 
and in facilitating surgery in the hard glaucomatous eye. 

The reviewer cannot agree that maximal hypotony is always desirable. It is extremely 
difficult to perform an extracapsular extraction when the lens lies well back of the plane 
of the iris in an eye that practically collapses as the chamber is opened. There are some, of 
course, who might question why one should ever want to do an extracapsular extraction. 
Even if an intracapsular extraction is attempted, some times the capsule ruptures. In 
these instances, it may be decidedly more difficult to express the nucleus. 

It would also be rather difficult to perform an Elliott trephine in a markedly hypo- 
tonic eye. 

The use of retrobulbar anesthesia to remove intraocular foreign bodies is of value pro- 
viding one is certain that if a retrobulbar hemorrhage should occur, the orbital contents 
will not be eviscerated. A paracentesis just prior to removal of the foreign body will 
also aid in reducing the intraocular pressure. 

P. Ross McDonatp 











BINOCULAR REFLEXES AND OCULAR MOVEMENTS 
MONOCULAR DIPLOPIA 


B. GRAMBERG-DANIELSEN 


Ophthalmologic Department of the General Hospital St. George 
in Hamburg, Germany 


Klin. Monatsbl. Augenh., 1957, 130: 610-617 


Classification of monocular diplopia should be made after the diagnosis has 
been established. The extremely large number of possible causes makes it neces- 
sary that a methodical study be carried out for elucidation of the cause in the 
individual case. 


PRIMARY PHYSICAL CAUSES 


In this group belong all cases in which the refractive apparatus of the eye is 
changed so that double refraction of an incident ray of light occurs. 

Cornea. Corneal astigmatism of more severe degree may cause the subjective 
impression of monocular diplopia. Keratoconus belongs to this group. 

The anterior chamber may play a part, not by itself but in combination with 
other constants of the optical system of the eye. Air bubbles, transparent foreign 
bodies and cysts in the aqueous humor of the eye may cause monocular diplopia 
(Duke-Elder). 

Iris. The iris may frequently be the cause of monocular diplopia. Scheiner’s 
experiment demonstrates that looking through 2 holes in an opaque disk causes 
a luminous point to be seen double, if the eye is not accommodated to the distance 
of the luminous point. Polycoria, iridodialysis and a traumatic hole in the iris 
are the organic equivalents of Scheiner’s experiment. 

Lens. Anterior and posterior lenticonus may induce diplopia. The most severe 
degrees of diplopia are found with subluxation of the lens and in patients with 
early nuclear sclerosis. 

The Vitreous Body. The same principles apply to the vitreous body as to 
the anterior chamber. However, although the vitreous body can cause a double 
refraction this can not be associated with the subjective impression of diplopia, 
because of the distance from the retina. 

Retina. The retina should be listed only conditionally; it should be listed 
among the refraction media, since it is the most posterior. Light passes through 
its layers which are facing the vitreous body, before it is transformed in chemical 
and electric energy. Cicatrized distortions in the macula were suspected as 
causes of diplopia by Franceschetti and Blum. Monocular diplopia was also 
observed in association with detachment of the retina (Duke-Elder). 

The author reports 1 case because of its rarity. The patient was a 56-year-old 
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man with hemiparesis following apoplexy. For years he had complained of 
monocular diplopia and had been considered to be hysterical. Vision had deteri- 
orated in the right eye to 5/35. Slit lamp examination indicated no abnormality 
and there was no cause for double refraction in refractive media, or in the iris, 
and there was no astigmatism. 

In the nasal position of the right undus a pigmented flat area of old juxta- 
papillary retinitis was observed. Double images were demonstrated in the visual 
field on the right side in an area corresponding to the inflammation. These 
double images were described unequivocally as double images, and not as 
duplication of or indistinct contours. 


SECONDARY PHYSICAL CAUSES 


In this group, the causes depend primarily on nerves, but secondarily can be 
traced back to the optical properties of the refractive media. The double image, 
therefore, still originates in the eye. 

Tris. Aniridia may contribute to diplopia and the same applies to mydriasis 
regardless of its cause. This diplopia arises not because of the size of the pupil 
but because of exposure of astigmatic portions of the lens. 

Lens. Monocular diplopia caused by anomalies of refraction associated with 
accommodation has been the subject of considerable discussion. The issue is 

(1) Is there a spasm of convergence or of accommodation? 

(2) Is the cause organic or functional? 

Parinaud, Klitzsch, Charcot and Korzon favor a disturbance of accommoda- 
tion, which elicits an “unequal refraction in the various layers of the lens.” 
Schwarz, Westphal, W6lfflin, Uhthoff consider the occurrence of accommodation 
and a spasm of convergence together as essential. Schilder excluded accommoda- 
tion by atropine in one of his patients and believes that spasm of convergence 
alone is responsible for the polyopia. Landerer, Crispo, Levy and Leroy observed 
that diplopia may occur in persons who are using the microscope for prolonged 
periods: the double images always occur in the free eye and they may be elim- 
inated by putting a stenopeic opening in front of the eye. W6lfflin explains this 
by postulating that work with the microscope requires a very exact accommo- 
dative adjustment and that in the presence of corneal astigmatism, the visual 
acuity can be improved by contraction of the ciliary muscle. The innervation of 
the ciliary muscle is the same in the second eye which is at rest. If the corneal 
astigmatism in the second eye is different, an astigmatism may be created in the 
lens by the contraction of the ciliary muscle. This astigmatism may be the cause 
of the monocular diplopia. 

In cases of diplopia due to secondary changes of the physical properties of 
the lens, neural factors play a primary role. The cause is extraocular and it is 
noteworthy that most of the authors consider “hysteria” as the only possible 
cause. According to Schwarz, it is the false impulse of accommodation which is 
“hysterical.”” However in hysterical or nervous diplopia a more careful examina- 
tion may reveal a physical cause. The hysteria may be a secondary, but not a 
primary factor. In most cases of suspected hysteria, trauma may have occurred 
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previously. The notable increase in the occurrence of diplopia during the out- 
break of epidemic encephalitis between 1917 and 1920 does not make it very 
likely that hysteria may be the only cause. 

Several personal observations by ophthalmologists may be illustrative. Snel- 
len, Jr. observed pronounced monocular diplopia by looking at a test table at a 
distance of 6 meters. He first thought that rays were reflected from the anterior 
surface of the lens to the anterior surface of the cornea and were reflected from 
here into the interior of the eye. Later Snellen assumed that the incident rays 
would be reflected from the posterior surface of the cornea to its anterior surface 
and from there into the eye. Roschat, who also observed double images on him- 
self, thought, that the double image was caused by a defective centration of the 
refractive surfaces and by a spherical aberration. 


DOUBLE IMAGES CAUSED BY FOVEAL FIXATION 


Monocular double images may occur after surgical treatment for strabismus. 
An abnormal, common visual direction was caused by the strabismus. Follow- 
ing surgery a new retinal direction which corresponds with the other normal 
eye develops in the squinting eye, if its image is not completely suppressed. 
The original retinal direction in the squinting eye is not lost. After surgery 
every portion of the retina of the squinting eye may show two retinal directions 
which can be perceived simultaneously. There is diplopia, until finally the new 
adjustment of the eye predominates functionally (Tschermak). 


DOUBLE IMAGES ON CEREBRAL BASIS 


The author is of the opinion that diplopia never depends exclusively on 
cortical perception, although the possibility of such an occurrence should not be 
denied. It is striking that a vestibular lesion has been found or that a lesion of 
the vestibular and of the cerebellar connections (tractus longitudinalis medialis), 
respectively, may be assumed, so that in the final analysis a disturbance of the 
innervation of the ocular muscle is present. 

Perception of space depends primarily on the ocular muscle apparatus and 
the space values of the retina. The cerebral causes (tumor, trauma, disseminated 
encephalomyelitis, lethargic encephalitis, vascular diseases) may, therefore, be 
explained by a disturbance of the ocular muscles so that mononuclear diplopia 
results centrifugally. Impairment of accommodation or convergence may 
support this process. 


Comment: Monocular diplopia is a relatively rare condition. Few ophthalmologists will 
have encountered more than one or two cases during their entire career. This reviewer, 
often called as consultant by his friends and students for difficult or seemingly difficult 
visual problems, has probably seen more cases than a great many of his colleagues. Still, 
even to him every new case is a new problem and challenge. Monocular diplopia is one 
of those conditions which many doctors readily call “hysterical” in origin and it is cer- 
tainly true that patients with monocular diplopia often become hysterical after a while. 
They are perplexed themselves and soon note that their eye doctor is no less purplexed 
and what better reason is there for becoming hysterical? Monocular diplopia mostly has 
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optical reasons (those cases of binocular triplopia which occur after strabismus surgery 
are a group for themselves) and patients take it very well if they are told that it has. 
They have usually found out by the time they see the second or third eye doctor that 
slight pressure against the globe or screening off of part of the pupil removes the double 
vision. Why then tell that what they report is an illusion? It is an entrophic phenomenon 
which has its good optical reasons. 

The author of this paper has seemingly become himself a victim of monocular diplopia 
and this is a good reason to become interested in the phenomenon. He gives a good review 
of the literature and one is quite amazed to see in the list of his references that (excepting, 
of course, Duke-Elder’s textbook in which one expects to find everything) there is only a 
single one in the English language, and that from the year 1881. The mostly German 
references too are partially quite old and most of them deal with papers which appeared 
in neorologic journals—an ominous sign for a condition which, in its genesis, is purely 
optical. True, several of the classic ophthalmologist authors like Uhthoff and Pari- 
naud, also called the condition hysterical in origin, and optical only secondarily, believing 
that faulty (“hysterical’’) innervation of the ciliary muscle caused a lenticular astigmatism 
and thus, monocular double vision, an assertion which leads us to the old problem of 
astigmatic accommodation, a rather controversial subject. There are several ophthal- 
mologists, as prominent ones among them as Tait, who believe in astigmatic accommoda- 
tion. Others, like the late Dr. Lancaster, believed that this does never happen under 
ordinary circumstances and he described a case of botulism in which, he thought, astig- 
matic accommodation occurred. 

It is, thus, thinkable that astigmatic accommodation is the cause of monocular diplopia. 
This reviewer certainly feels that this is unlikely. The author of this paper correctly em- 
phasizes that in most cases of monocular diplopia there is an antecedent trauma in 
the history. Now, trauma does cause traumatic neurosis (it often does) but it might just 
as well have caused damage to the lens or its suspensory mechanism and this is a more 
likely explanation for the diplopia. 

As far as cases of nonoptically-caused monocular diplopia are concerned, this reviewer 
must confess his lack of experience. He has not yet had the opportunity to see a case of 
binocular triplopia after muscle surgery though he knows of several reliable reports on 
such. He also had an opportunity to observe monocular diplopia caused by cerebral 
lesions as reported by several well known neurologists and such eminent ophthalmologists 
as Franchescetti or Kestenbaum. The author of this paper does not believe in the existence 
of cerebrally caused monocular diplopia and states that in most described cases there was 
a lesion of the vestibular nerve registered. He feels that a vestibular oculo-rotary disturb- 
ance is a much more likely cause of the condition than a lesion in the visual cortex. This 
point should certainly be kept in mind. A new study on available material in one of our 
Veterans’ Administration hospitals or neurologic institutions would certainly be most 
welcome. 

ArTaur LINKsz 
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THE EFFECT ON BINOCULAR VISION OF VARIATIONS IN THE 
RELATIVE SIZES AND LEVELS OF ILLUMINATION 
OF THE OCULAR IMAGES 


H. F. Gruuorr 
England 
Brit. J. Physiol. Optics, 1957, 14: 43-58 


From the data presented in the preceding section of this study (October, 1956), 
it was found that the incidence of relative differences in size between the retinal 
images was higher than had been expected from the results quoted by other 
investigators. In 42 out of the 100 observers who were examined, size differences 
were present between the ocular images, which were greater than 0.8 per cent 
in magnitude, either over all or in one particular meridian. 

The relationship between size errors of over 0.8 per cent and refractive errors 
may be seen from the results. Examination of the emmetropic subjects showed 
that size differences of over 0.8 per cent were present. Similar errors were found 
in 25 of the isometropic subjects, and in the group of observers who were aniso- 
metropic to a degree of 0.5 diopters (D) or more 60 per cent showed size differ- 
ences of over 0.8 per cent. For the observers who were anisometropic by 1.0 D 
or more, the occurrence of size errors increased to 81 per cent of the subjects. 

It thus appears that the most common cause of aniseikonic errors is aniso- 
metropic refractive corrections and, in general, the higher the degree of aniso- 
metropia the greater the expectancy of image size differences. In certain instances, 
however, a high anisometropic correction may be necessary without the existence 
of any relative difference in image size. The occurrence of size errors over 0.8 
per cent in magnitude in 40 per cent of the refractively emmetropic subjects 
examined, and of significant aniseikonic errors associated with suppression in 
2 of the 17 emmetropic observers, suggests that more attention might be paid 
in practice to the possibility of the existence of an aniseikonic state in subjects 
showing asthenopic symptoms, or suppression, who are found to have small or 
no refractive errors. 

From the low incidence of size errors in the isometropic group of subjects, it 
may be seen that aniseikonia is least likely to be found when the refractive 
errors are approximately equal in each eye. 

Normal binocular vision was not usually present in the observers examined 
when a size difference existed between the retinal images which reached a 
magnitude of 3 per cent or more in any meridian. For size errors of between 
1 per cent and 3 per cent in magnitude, the results indicate that a visual dis- 
turbance or symptoms may be found, depending on the sensitivity of the subject 
to this type of error and also on the meridian at which the size difference is 
present. There was some suggestion that an aniseikonic error in, or near, the 
vertical meridian is more likely to cause a visual disturbance than a similar 
error between the images in the horizontal meridian. 
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In practice, aniseikonia should be taken into consideration, especially in 
dealing with patients who show binocular instability, or visual symptoms, the 
cause of which cannot be revealed by normal methods of examination. Orthoptic 
treatment directed towards improving the quality of fusion achieved by subjects 
in whom a large size difference is present, together with an occasional squint, 
will meet with little success until the size error is corrected. It might be profitable 
to make an aniseikonic examination as a standard preliminary to orthoptic 
treatment to make sure that difficulties of this type are not present. 

In anisometropia, an examination using a space eikonometer would be valua- 
ble for two reasons. If an appreciable difference existed between the refractive 
corrections of the eyes and no size error was measurable, the full anisometropic 
correction could be prescribed without fear of causing fusional difficulties. 
Without an aniseikonic examination it would not be possible to prescribe a full 
anisometropic correction with confidence in such circumstances. If an aniso- 
metropic subject was found to have a significant size error when refractively 
corrected, it would be possible, by incorporating a magnification in the ophthal- 
mic lenses, to prescribe nearer to the full refractive correction without intro- 
ducing a size error, thus giving the observer a better visual acuity and reducing 
the risk of suppression which might occur if a reduced refractive correction were 
used. 

The incidence of size errors in refractively emmetropic subjects was found to 
be higher than expected. Of the 17 observers in whom no refractive error could 
be measured 8 showed size errors of 0.8 per cent or more in magnitude, and in 
2 of these subjects significant aniseikonia associated with suppression was found. 
For example, 1 of the subjects showed visual acuities of & for each eye and was 
orthophoric at 6 meters. A size error of 3 per cent existed between the retinal 
images of this observer in the vertical meridian and intermittent suppression 
was found. 

The explanation which has been advanced to account for the size differences 
in such subjects is that in them the spacing of the receptive elements on the 
retinas, or of the transmitting elements in the visual pathways, is unequal for 
the two eyes. If the retinal receptors of the right eye of an observer were grouped 
closer together than those of the left eye, the image of the object would cover 
more elements on the right retina than on the left, and the ocular image of the 
right eye would be larger than that of the left eye. The following is suggested as 
an explanation that may perhaps be more satisfactory: Although both eyes of 
an observer may be refractively emmetropic—the images of distant objects 
falling sharply in focus on the retinas—the axial lengths of the two eyeballs may 
not be exactly equal. In such a condition, the eye having the greater axial length 
would have the larger retinal image when the observer was viewing an object 
with both eyes. As a result, the ocular images would be unequal in size and 
aniseikonia would exist. 

Investigation of this possibility by means of the appropriate formulas shows 
that if the eyes of a subject differ in axial length but are each emmetropic, an 
aniseikonia will be present, depending in magnitude on the difference in length 
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between the eyeballs. Differences of this kind might be expected to be present 
as the normal biologic variation from the condition in which the eyes are exactly 
equal in axial length and in refractive power. 

The theoretical correlation existing between the relative sizes of the retinal 
images in the horizontal meridian and the stereoscopic spatial localization of an 
observer has been clear since Ames first advanced the geometric explanation of 
this relationship on the basis of the Hering theory of depth perception. In prac- 
tice, however, rather contradictory evidence has been obtained. In the present 
study, in an attempt to eliminate possible causes of inaccuracy, an apparatus was 
developed to measure the depth perception of observers which differs from the 
usual type of instrument in two essential ways: (1) The accuracy with which a 
subject placed a movable rod level with the edge of a flat surface was taken as a 
measure of depth perception, and (2) the method of presenting the view of the 
test objects to the observer was similar to that used by Sloan and Altman. In 
this apparatus, it was considered that stereo clues which might affect measure- 
ments were reduced to a minimum, the only criterion a subject could use to 
relate the positions of the rod and the edge being pure binocular parallax. 

When the results obtained with this apparatus were compared with those 
obtained on the space eikonometer, it was found that the average difference 
between them was 0.4 per cent. The conclusions suggested by these measure- 
ments are that for subjects of average stereoscopic sensitivity, an approximate 
measurement of any difference in size existing between the retinal images in the 
horizontal meridian can be made by means of a moving rod apparatus of the 
type used, provided that great care is taken to remove all empirical clues to 
depth perception, leaving the observer free to make the depth settings by 
binocular parallax. The apparatus is simple and cheap to make, since it requires 
no complicated mechanical parts or optical systems, and it serves two useful 
purposes: (1) The ‘“‘mean setting’ made by an observer would show whether any 
aniseikonia was present; and (2) the “mean variation” of the settings made by 
an observer would reveal his stereoscopic sensitivity, which would be of interest 
in relation to occupations requiring this faculty. 


Comment: This is the third installment of a series of papers (the first two were pub- 
lished in 1956 and a fourth one is to follow). It makes Gillot’s not only one of monograph 
size but also the most impressive contribution of recent years to the problem of aniseikonia. 
The first installment was reviewed by me in the Annual Review of Optics and Visual 
Physiology (cf. A.M.A. Arch. Ophth. 1957, June) as it certainly deserved to be called to 
the attention of ophthalmologists while most of them will hardly ever have occasion to 
see the magazine in which it was published. 

In this paper, Gillott not only reviewed (and most ably) the history of.the problem 
but reported on the construction of his home-made measuring equipment and lenses in 
sufficient detail to make anyone with interest and dexterity (or close enough to a good 
optical laboratory) able to copy his instruments and lenses. I voiced the hope that this 
really magnificent contribution will fire the imagination (or at least whet the appetite) 
of many who until now found the price of factory-made instruments prohibitive and the 
method of securing the corrective lenses cumbersome. (The latter seemed especially 
true for ophthalmologists from abroad, especially from Europe. Many of them told me 
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they considered the technicalities of ordering lenses from an American manufacturer too 
complex in the fact of the expected benefit.) 

The second installment of the paper was of somewhat lesser general interest. It dealt 
mainly with the accuracy and repeatability of the author’s own measurements and 
offered a statistical study of 100 cases tested with his space eckonometer. For the relative 
size of their retinal images Gillott found that there was an image size difference 0.8 per 
cent or greater (in one meridian or over all) in 42 per cent of his 100 observers. (This is 
certainly a much higher percentage than that found by previous investigators, including 
the Dartmouth group.) Observers who were aniseometropic to a degree of 0.50 or more 
were found to have a size difference over 0.8 per cent in 60 per cent of the cases. Observers 
with an isometropic error or with emmetropia in both eyes showed smaller and less fre- 
quent size differences. Still, there was a sizeable percentage of them who had aniseikonia 
of greater magnitude than 0.8 per cent and some of these even showed signs of suppression. 
Gillott rejects the original explanation offered by the Dartmouth group for the possible 
pressure of aniseikonia in people with bilateral emmetropia (they thought it to be a retinal 
or neural disorder) and suggests the presence of an optical, more precisely, axial difference, 
obviously not knowing that this explanation was already anticipated by this reviewer 
(see Physiology of the Eye, Vol. 2, p. 665). 

The main contribution offered in Part III of Gillott’s monograph (extracted on these 
pages) deals with the relationship between retinal image size difference and depth per- 
ception—a relationship first classified by Ames. (Obviously the discovery and clarification 
of this relationship is—irrespective of any clinical significance anisikonia might or might 
not have—one of the greatest contributions of all time to the science of binocular vision.) 
While the existence of this relationship is beyond any doubt, there are some contradictions 
in the literature about the existence of a relationship between findings on the Howard- 
Dolman instrument and retinal image size differences. It was especially at the U.S.A.F. 
School of Aviation Medicine where it had been claimed that a constant relationship be- 
tween size error and instrument setting is not present. This is, of course, no proof that the 
relationship as postulated by Ames would not actually exist and merely shows that the 
Howard-Dolman instrument as standardized for use by our armed forces is of faulty con- 
struction and a poor one indeed. Sloan and Altman have, in fact, found that if some of 
the empirical clues offered by the Howard-Dolman instrument are minimized, the cor- 
relation becomes immediately significant. Gillot built an instrument in which these clues 
were even further reduced and the accuracy of his measurement turned out so excellent 
that correct setting of his instrument excludes the presence of aniseikonia in the horizontal 
meridian greater than +0.4 per cent. In fact, the instrument could be used to determine 
aniseikonia in the horizontal meridian with the just mentioned accuracy in Gillott’s 
instrument. The moving rods are at 3 m. distance and sensitivity is considered to be 
normal if the spread of settings is no greater than +25 mm. on either side of the mean 
setting. 

ARTHUR LINKSz 
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PRACTICAL IMPORTANCE OF ABNORMAL RETINAL 
CORRESPONDENCE 


J. Lane 
Ophthalmologic Clinic of the University of Ziirich, Switzerland 
Ophthalmologica 1957, 133: 215-217 


Abnormal correspondence of the retina is one of the most difficult problems 
in ophthalmology. Diagnosis requires several methods of investigation and there 
are many manifestations; therapy requires a relatively elaborate apparatus, 
and the outlook for success is not favorable. 

The author limits himself to two questions: What is the significance of the 
abnormal correspondence for the postoperative squinting position; and to which 
degree may the position of the globe, which has been modified by surgery be 
influenced by the abnormal retinal sensory condition. 

Seventy patients with convergent strabismus who had been operated on, 
were followed for long periods. Patients with abnormal retinal correspondence 
may show an increased tendency to return to the old squinting position post- 
operatively. This was more or less pronounced in 16 patients: In one 12-year-old 
boy with right concomitant convergent strabismus of 50 degrees the external 
rectus muscle was resected and a graduated tenotomy of the medial rectus 
muscle was performed. The subjective angle of squint was 10 degrees. Thus an 
abnormal correspondence, was present which was combined with a right ambly- 
opia with excentric fixation. Immediately postoperatively the eyes were diver- 
gent and the boy complained of diplopia. The right eye became somewhat more 
convergent from day to day; 2 weeks after the operation an esotropia of five 
degrees was present and 1 year later 20 degrees. When 18 years old there was 
25 degrees of esotropia objectively and 5 degrees subjectively. Abnormal cor- 
respondence and amblyopia with excentric fixation was still present. The right 
medial rectus muscle was replaced to its former position. One week postopera- 
tively the objective angle was 5 degrees, and 15 degrees divergent subjectively: 
there were paradoxical double images. One year later the angle was 16 degrees 
convergent objectively and 5 degrees divergent subjectively. 

A second patient was operated on at the age of 11 years. There was aneso- 
tropia of 35 degrees. Postoperatively the patient was divergent, then he became 
orthophoric and was discharged from the hospital. At a follow-up examination 
7 years later, there was esotropia of 25 degrees. At the age of 20 years a reposi- 
tion was carried out on the second eye. One week after the operation the eso- 
tropia was 3 degrees, then it changed suddenly for several days and fixation 
finally occurred at 20 degrees of esotropia with a subjective angle of 4 degrees. 
Three additional patients presented an objective convergent angle of 15 degrees. 
After the first reposition the position of the globe was straight, but then became 
convergent again. 

An additional adult patient had undergone 3 operations for strabismus at 
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other hospitals and was not subjected to an additional operation because of the 
risk of postoperative diplopia. The remaining 10 patients postoperatively 
showed the same tendency to resume the old angle of squinting. 

The fusional movements of the abnormal correspondence may provide an 
explanation for this phenomenon. Halldén and other workers showed, that 
fusional movements are possible with abnormal correspondence. He placed 
prisms in front of the eyes of patients with strabismus and abnormal correspon- 
dence, and observed that 2 forms of movements were possible: either fusional 
movements of the globes occurred or there was a change in the abnormal angle. 
That means that the patient became adjusted to the new situation which was 
reated by the prisms by either changing the position of the globe or by a change 
of the space value of the area of the retina. 

After an operation for strabismus the same movements are possible. If the 
position of the globe is a very labile one, it will have the tendency to become 
adjusted to the sensory rest position, i.e., to the abnormal retinal correspondence. 
In extreme cases, the diplopia disappears when the globes have resumed their 
old angle or squint. On the other hand, if the position of the globe is stabile 
and the abnormal angle, which is characterized by its variability, is labile, the 
abnormal correspondence will become fixed at the new angle. For this reason an 
occlusion is applied preoperatively and postoperatively to interrupt the abnormal 
correspondence. 

The observations of the return to the old squinting position are not new. They 
have been frequently explained by traction produced by a scar between the old 
and the new point of insertion of the medial rectus muscle. It then would be 
sufficient to free these adhesions. However, in the first case reported freeing the 
tenotomized medial rectus had no effect. The author agrees with Halldén and 
Hamburger, that in many cases the fusion movements of the abnormal retinal 
correspondence are the cause. Thus, it is of the greatest importance for the final 
results, that the sensory conditions of the retina be elucidated. 


Comment: There is hardly any question that the eyes “know” their own position (one 
speaks of “proprioception” of the extraocular muscles or “feedback” if one wants to be 
more up-to-date), and they “prefer” to be straight. Eyes in sleep never turn right or 
left though dreams supposedly influence their position. One will hardly ever drive with 
one’s eyes turned right or left unless there is some good reason, like the paresis of an 
extraocular muscle, and in the opera where the side rows are usually less expensive. Eyes 
prefer to be straight, at least reasonably straight, if everything is normal; they “know” 
if they are not. One’s neck also prefers to be straight, not tilted right or left, not turned 
around its own axis, and one’s feet prefer to be in what is their normal forward direction. 
Our “organism” has a saggittal plane of symmetry and our “body”—the sensed counter- 
part of our organism is Professor Kéhler’s terminology—feels to be in besh harmony with 
lits sensed surroundings when everything is arranged around the subjective saggittal 
plane. 

When our eyes know they are straight, when our neck knows it is straight, and when 
certain things are seen best with our eyes straight and our neck straight, we experience 
those things to be straight in front of us. If our eyes are normal in the usual sense, all is 
fine. What we look at is the Kernpunkt of our subjective space (the term, literally trans- 
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lated, means “nuclear point,” but this hardly conveys the connotations of this term of 
the German physiologic optic vernacular); we see it straight in front of us, in the center 
of our visual space; we see it best since we see it foveally; and since the stimuli run through 
both foveas and their surroundings, through corresponding and near corresponding areas 
which upon the visual cortex converge in a unique manner, all the innate potentialities 
of the arrangement come to full flourish: vision is single though binocular (no Verhoeffian 
“replacement” is necessary) and endowed with the attribute of stereopsis. 

If for whatever reason the positional relationship of the eyes is not normal and beyond 
repair by that retinal—not musculo-sensory—feedback mechanism which we call motor 
fusion, one eye will not be straight while the other one is, and the whole pattern changes. 
This obviously is the case of strabismus. In their preferred position, when proprioception, 
and the oculo-static mechanism (D. G. Cogan, Neurology of the Ocular Muscles, Charles 
C Thomas, Springfield, Ill., 1957), best vision and the retinal feed-back mechanism all 
report that all is well, and when the object of attention is best seen and sensed to be 
straight ahead, only one of the squinter’s eyes will look straight, the other will not; only 
one of his eyes—the leading, the fixating eye—will receive the image of the object of regard 
foveally while the stimuli from this same object, through the other eye, will be drenched 
in the undifferentiated background of peripheral impressions offered by the leading eye, 
without ever putting up the fight for reassertion, called retinal rivalry. This phenomenon, 
retinal rivalry, is the rule when, in the normal, corresponding retinal areas are not stimu- 
lated by identical or at least similar contour patterns. It is the exception in the squinter. 

There is then, to repeat, an area in the retina of the squinting eye which is usually 
covered (that is why the Germans called it Deckstelle) by the image of those details which 
momentarily command attention and, through the leading eye, are best seen foveally. 
These are the details which are sensed to be straight-in-front when the musculo-sensory 
feed-back reports that the eyes are in their primary position for this particular person. 
The stimuli through the squinting eye from these details do not, under ordinary conditions 
reach consciousness. They are, as one is used to saying, suppressed. But the area still 
becomes one of prominence. Whenever the musculo-sensory feed-back reports that the 
eyes are “straight,” this is the area which is covered by the image of the object of regard; 
this is the area through which that might be seen which is in front. 

Suppression, of course, is not an all-or-none process, or if it is, then only in the truly 
alternating squinter are impressions through one eye always excluded from consciousness 
when those through the other eye reach it. Suppression is but in degree different from 
rivalry, not in essence. Hardly ever, even in normals, will rivalry be a 50-50 proposition. 
One eye, the master eye, usually commands consciousness over a greater span of time 
than the other. Though I have binocular vision, stereopsis and normal correspondence, 
contours offered to my left eye in the synoptophore are often lost, suppressed, when they 
are in conflict with contours of the right eye. My “lion” of the right eye again and again 
pops out of the “cage” of the left as its bars impressed upon my nondominant left eye 
keep disappearing. 

Suppression, then, is not an all-or-none-process even in the squinter. Sometimes the 
stimuli which hit this area of suppression of usually straight-ahead things, break through 
what we call a functional scotoma. Orthoptists use unusual stimulus situations such as 
the artificial fields of the synoptophore with nonfusible patterns and the “lion” and the 
“cage” offered at the subjective ‘‘angle of squint’’ to achieve this and then the stimuli, 
more or less simultaneously arriving through the two eyes, might both be in agreement 
with the eyes’ proprioceptive knowledge of their own position: one eye “really” straight, 
the other eye “proprioceptionally” straight. Why wonder if, under these circumstances, 
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both stimulus components might appear in the same subjective direction? Although 
eyes have no “visual direction’’ (visual directions are in visual space, while the eyes are 
in objective space), the usual clinical vernacular speaks in such cases of a ‘common visual 
direction” of the fovea of one eye and the “false macula” (nothing is more false than 
calling it false macula since under ordinary conditions it is just the opposite of a macula, 
an area of suppression) of the other. It also speaks of “abnormal correspondence” between 
these two retinal areas, and we might just as well acquiesce in this term though nothing 
is farther from the two areas than “correspondence,” that innate arrangement by which 
the respective end-stations are coupled in the visual cortex (G. Rgnne: The physiological 
bases of sensory fusion, Surv. Ophth., 1956, 1: 385-387, with comments by this reviewer) 
to provide for simultaneous binocular perception and fusion. 

In any event, squinting eyes develop their own particular and peculiar primary position 
and their own preferred proprioceptive pattern of this position. With that, they get con- 
ditioned to a particular pattern of binocular stimulation which is the fovea of one eye 
stimulated simultaneously and similarly by the object of regard with a particular excentric 
area, the “false macula” in the other eye. And with that in certain cases of squint goes a 
response mechanism which is in accordance with this established pattern: the fovea of 
one eye and a corresponding suppression area, the false macula, of the other have now, 
let us reluctantly accept the term, identical “directional value”; they have developed 
what one should never call (but always does) ‘anomalous correspondence.” This is not 
true in all cases, since in some of them the normal, innate correspondence, dormant as it 
may be, will manifest itself when given a chance. 

Since the many years of conditioning have made this “false macula” the most pre- 
ferred place to receive, and dump, the impressions arriving from the object of regard, 
whenever this happy situation is interfered with, e.g., by prisms, the eyes will even make 
what erroneously was interpreted as fusion movements to revert them to that preferred 
relative position. The normal retinal feed-back mechanism, the oculo-rotary reflex for 
which displacement from the fovea constitutes the adequate stimulus, tends to revert the 
image of the object of regard upon the fovea if, for one reason or another, it became dis- 
placed. The same retinal feed-back mechanism will in this case be conditioned to revert 
the retinal image onto the false macula, and both eyes into what our author aptly calls 
their “sensory position of rest.”” But why one should call this movement “fusion”? move- 
ment is hard to understand. Squinters with so-called abnormal correspondence do not 
fuse. They have, by the way, no stereopsis, either. They suppress. They cannot therefore 
manifest fusional, only quasi-fusional, movements under the conditions just described. 
These quasi-fusional movements tend to return the eyes into their preferred rela- 
tive position. Whether this relative position has been disturbed by prisms, as in 
Halldén’s experiments quoted in this paper, or by surgery, makes little difference. 
In any event, the author’s suggestion as to the therapeutic procedure should be well 
remembered. If one keeps the operating eye covered until a rather firm adhesion between 
globe and operated muscle has occurred, the cosmetic surgical result in anomalous cor- 
respondence might be less disappointing. As far as functional cures are concerned, we 
face, of course, another problem. But that has not even been touched, and wisely so, in 
this paper. 

ARTHUR LINKSZ 
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HETEROPHORIA AND DEPTH DISCRIMINATION 


G. Ten DorsscHaATE AND R. KuMMER 
The National Aeromedical Center, Soesterberg, The Netherlands 


Ophthalmologica, 1957, 134: 113-120 


Certain pioneers of aviation medicine were inclined to believe that the quality 
of landing performances was, other things being equal, more or less inversely 
proportional to the degree of heterophoria of the pilots. The results of their 
experiments seemed to prove that heterophoria caused a deterioration of depth 
discrimination. They believed that a high acuity of binocular stereopsis was an 
indispensable quality for a good landing and so they were inclined to consider 
even relatively low degrees of heterophoria a sufficient cause for the rejection 
of applicants. The validity of these opinions later came to be questioned when 
some one-eyed persons were found to be excellent pilots. Experimental findings 
led to further uncertainty in this matter and today most practitioners of avia- 
tion medicine are inclined to consider heterophoria and acuity of depth dis- 
crimination as matters of slight importance in the assessment of applicants. 
Nevertheless, there are circumstances in which a highly developed depth dis- 
crimination is strictly required, e.g., flying in close formations. 

The relation between heterophoria and binocular depth discrimination forms 
the subject of this paper, which contains results obtained by examination of the 
eyes of 5,000 applicants, aged mostly from 17 to 22 years, whose visual acuity 
was %& or better in each eye separately. Subjects with a somewhat pronounced 
difference between the visual acuity of the two eyes and those with substantial 
anisometropia do not figure in the conclusions presented. 

The degree of heterophoria was measured by the use of a Maddox rod and a 
spotlight at a distance of 6 m. from the eyes of the subject. An apparatus with 
two fixed rods (at a distance of 6 m. from the eyes) and one movable rod was 
used in determining the value of binocular depth discrimination. The figures 
recorded were the ‘mean errors” out of 10 adjustments made by each subject. 
The scale of the apparatus extends in both directions from 0 to 150 mm. A de- 
tailed description of the apparatus will be found in P. M. van Wulfften Palthe, 
Zintuigelijke en psychische functies tijdens het vliegen, Acad. Proefschrift, Leiden, 
1921. 

Graphic presentation of the data obtained reveals a significant statistical 
correlation between degrees of heterophoria and acuity of binocular depth dis- 
crimination. When all the cases of esophoria of more than 7 D (lens diopters) 
are put into one group and all those of exophoria of more than 3 D are put into 
another, the mean error of the esophoric group is 36.7 mm. and that of the 
exophoric group is 25.7 mm. By contrast, the mean error in the orthophoric 
group is 17.2 mm. Although the correlation between degrees of phoria and corre- 
sponding acuity of binocular stereopsis is statistically significant, the findings 
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show that a highly developed depth discrimination is not incompatible with a 
relatively high degree of heterophoria (e.g., mean errors between 5 and 10 mm. 
combined with esophoria of 11 and 12 D or with exophoria of 11 D). 

On the other hand, orthophoria, in combination with normal or supernormal 
visual acuity, is not necessarily accompanied by a good binocular stereopsis 
(e.g., in 13 out of 1536 cases of orthophoria the mean error exceeded the value 
of 150 mm.; this is the category of subjects who either showed a total lack of 
stereopsis or had a misunderstanding of the task). The relative frequency of this 
defective depth discrimination was low in the region between 3 D esophoria and 
3 D exophoria with a minimum in the case of orthophoria and exophoria of 1 D. 

These studies suggest that investigation of the degree of phoria and of the 
acuity of depth discrimination should not be omitted when routine examinations 
are being made of future pilots. A fighter pilot needs a normal or supernormal 
binocular stereopsis. In some cases, an otherwise good aviator has been handi- 
capped in formation flying by defective stereopsis. A low score on the apparatus 
with three rods should be regarded as an alarm signal indicating a need for more 
extensive examination. 

Moreover, it is a well-known fact that the eyemuscle balance is apt to change 
under conditions of hypoxia. Under such conditions, therefore, it may be that 
heterophoria will turn into heterotropia and that the resulting diplopia will 
hamper the pilots in their work. In cases of a somewhat pronounced phoria, it 
will be well to test the applicants in a low-pressure chamber at a simulated high 
altitude and then to repeat the measurement in order to see whether double 
images are observed. 


Comment: Ten Doesschate and Kummer have once more brought a question to the 
fore which for a while seemed to have become settled and not worth reconsidering. Obvi- 
ously our authors are not satisfied with the generally accepted answer. They know that 
“most practitioners of aviation medicine nowadays are inclined to consider heterophoria 
an acuity of binocular depth discrimination as matters of slight importance in the assess- 
ment of applicants.” They believe, on the other hand, that “there are circumstances 
which strictly require a highly developed depth discrimination, e.g. flying in close forma- 
tions.” 

This reviewer has to confess that in his feelings stereoscopic depth discrimination—a 
visual function which only at close range is acute and quickly and progressively loses 
value as visual distance increases—can little influence either orientation in flight space or 
those complex and crucial operations of landing which are to be arranged long before a 
huge, modern aircraft (approaching at 100 or more miles per hour) has come within the 
effective range of the stereoscopic discrimination of details of the landing field. Space as 
seen from an aircraft has many peculiarities of its own—the horizon soars above eye level 
on the right side and dips into dizzying depths on the left side during a sharp turn to the 
right and this reviewer could convince himself many a time that this exciting display of 
“absolute” (=egocentric) localizing factors is no less striking when one eye is closed. 
Many years ago, Dr. Burian once jokingly remarked to this reviewer that Professor Ames 
was convinced in his zeal that we are going to lose the war if aniseikonia in pilots is left 
uncorrected. While this surely was the type of colorful overstatement a good conversa- 
tionalist will use to make a point, it clearly indicated the attitude of a not too distant 
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past which certainly overestimated the importance of binocular factors in flying perform- 
ance. 

The pendulum of opinions might have now swung to the opposite extreme and the 
authors might have a point. This reviewer has no personal experience to quote in mat- 
ters of formation flight and the authors, scientific collaborators of the National Aero- 
nautical Center of the Netherlands, might know more about this. It is certainly true 
furthermore that an esophoria might turn into an esotropia under conditions of hypoxia, 
and one would hate to fly in an aircraft the pilot or navigator of which has double vision 
—not because it effects theio stereopsis (this reviewer is convinced that for their proper 
maneuverings within the microcosmos of a modern cockpit stereopsis is of little conse- 
quence) but because of the confusion caused by double vision. 

In itself, the study does not reveal anything unexpected. One will not be surprised to 
find that of a group of highly selected young men, aged 17 to 22, having 6/6 or better 
vision in each eye, more than 30 per cent are orthophoric while the exophoria or esophoria 
of another 33 per cent is one prism diopter or less. One will also not be surprised that the 
depth discrimination of this group in the Helmholtz three-bar test, used as a measure of 
this faculty, was superior to that of the rest of the test material. And, again, one will 
not be surprised to find that even within this top 60 per cent there are some, about 1 per 
cent of this group, who failed the three-bar test either because they had no stereopsis or 
did not comprehend the task. 

One question, of course, still remains. One can put it bluntly: What good is such a 
test? Would the authors reject a candidate with 6/6 vision in each eye and orthophoria 
if he failed the three-bar test (or any similar depth discrimination test, say, that of Howard 
and Dolman)? Or will they accept a candidate with 10 or more prism diopters of exophoria 
or esophoria of his depth discrimination were superior as they found in a number of these 
cases? This reviewer feels that in higher degrees of phoria a prism vergence test offers 
much more essential information. And furthermore, the authors have proved “from the 
viewpoint of statistics” that “there exists a significant correlation between the degree of 
heterophoria and the acuity of binocular depth perception.”” What good is this? Even if 
one can predict with 99 per cent certainty that a person with orthophoria has good depth 
perception, is 99 per cent confidence sufficient? If good depth perception is vital for an 
airplane pilot, the confidence has to be 99.99 per cent. In other words, each individual 
case has to be tested and decided on its own merit. 

ARTHUR LINKsz 
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THE ORBIT 


THE PROBLEM OF PROGRESSIVE EXOPHTHALMOS IN THYROID 
DISEASE 


J. W. HENDERSON 
The Department of Ophthalmology, University of Michigan, Ann Arbor, Michigan 
J. Michigan M. Soc., 1957, 56: 849-853 


The term progressive exophthalmos is preferable to thyrotropic exophthalmos, 
exophthalmic ophthalmoplegia, malignant exophthalmos, and hyperophthalmo- 
pathic syndrome because it is more descriptive and less likely to suggest an 
unproved etiology. The distressing complications of forward proptosis of the 
globe, such as ulceration and even perforation of the cornea and at times asso- 
ciated glaucoma and optic nerve involvement, often found in patients with 
progressive exophthalmos associated with thyroid disease, constitute a perplexing 
problem for the ophthalmologist. 

The clear-cut distinction made by Mulvaney in 1944 between the thyrotoxic 
and the thyrotropic types of exophthalmos has since been contradicted by the 
findings of several workers. The view now held is that progressive exophthalmos 
appears in three clinical states: (1) as a part of Graves’ disease, in addition to the 
thyrotoxic signs; (2) more often after thyroidectomy when the picture of thyro- 
toxicosis has been ameliorated; and (3) in patients without goiter or preceding 
thyrotoxicosis. Dobyns believes that exophthalmos in these states is basically 
the same, and that it may occur in all degrees from a slight increase in prominence 
of the eyes to severe proptosis. If the course is rapid, orbital congestion prevents 
adaptation and severe ocular changes may occur. If the course is slower, there 
may be gradual compensation without serious ocular damage, but the longer the 
process lasts, the less it is reversible. It may be self-limiting, and in this case, 
when the driving force behind the disease abates, the exophthalmos may regress 
or remain fixed, with return of as much extraocular muscle function as the degree 
of reversibility permits. 

Falconer and Alexander believe their findings suggest a common histologic 
process varying in intensity and degree between individual patients. They con- 
clude, therefore, that malignant exophthalmos is a single pathologic entity 
which may occur either in association with or independently of enlargement of 
the thyroid and thyrotoxicosis. Still other workers have found no justification 
for the division of the syndrome into the so-called thyrotropic and thyrotoxic 
forms, in spite of the undoubted occurrence of widely varying clinical forms. 

In addition to the reports of failure of thyroid administration to inhibit 
thyrotropin production uniformly or to produce improvement in patients with 
the progressive form of exophthalmos, the results that have been obtained with 
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pituitary irradiation may also be considered to cast doubt upon the basic hy- 
pothesis. The author’s experience with pituitary irradiation in the treatment of 
these cases has been mainly that of Beierwaltes at the University Hospital. All 
28 of the patients with malignant exophthalmos treated by pituitary irradiation 
have been closely followed, with 13 showing a significant response in exophthal- 
mometer measurements. In 11, the response began in less than seven months, and 
maximum recession reached a median of 3 to 4 mm. during the 19-month average 
follow-up period. In this connection, Beierwaltes suggests that response occurs 
only if the exophthalmos has been present for less than one year. 

Experimental data obtained by irradiation of the pituitary region in animals 
make it uncertain whether the results observed clinically after irradiation are 
due to pituitary change, hypothalamic alteration, or effects on the retrobulbar 
soft tissue. Moreover, the tendency of progressive exophthalmos to run a self- 
limiting course in many cases brings up other questions. 

Work done at the Radiological Research Division at Harper Hospital showed 
that a precise surface scanning technique in the I tracer studies in so-called 
“euthyroid’ patients with progressive exophthalmos revealed a peculiar spotty 
type of radioactive iodine uptake, characterized by a low level accumulation of 
the labeled iodine over much of the gland but with a rapid and sustained uptake 
in one or several areas, usually in the central thyroid zone. These toxic foci are 
believed to be directly related to the progression of the exophthalmos in patients 
who would otherwise be considered euthyroid. Treatment has consisted of the 
use of therapeutic radioactive iodine followed by an appropriate dosage of thy- 
roid extract. 

Beierwaltes believes that the patient with signs of progressive exophthalmos 
should be managed as follows: Hyperthyroidism should be treated first, if present, 
preferably with radioactive iodine. If no improvement or increase of eye signs 
occurs, desiccated thyroid should be tried for a few months. If no improvement 
or progression occurs, pituitary and retro-orbital irradiation should be tried. If, 
after six months, the condition is worse or stationary with a high measurement 
endangering the eyes, decompression is indicated. 

From the ocular point of view, four basic problems in management must be 
considered: (1) protrusion of the globe sufficient to endanger the cornea; (2) the 
occurrence of muscle palsy sufficient to produce visual disturbance; (3) the 
occurrence of glaucoma during the course of the disease; and (4) direct involve- 
ment of the optic nerve. First, when progressive protrusion of the eyeball takes 
place in addition to the upper lid retraction and infrequent blinking often seen in 
thyrotoxicosis, the resulting evaporation and lack of closure of the eyes during 
sleep will often result in superficial drying of the cornea, sometimes leading to 
actual ulceration. In severe cases, secondary intraocular infection and loss of 
the globe may even occur. Patients in whom these complications may be antici- 
pated should be examined carefully with the use of fluorescein so that early 
points of surface drying of the cornea can be detected. If they are found, a pre- 
scription is usually given for 1 per cent methycellulose drops to be used often 
enough to maintain corneal moisture. In addition, it may be necessary to cover 
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the eyes with well-vaselined eye pads at night. The judicious use of lateral tar- 
sorrhaphy, bringing the lids together to allow better protection of the cornea, is 
also often an important measure. However, if corneal drying and staining become 
marked even with such management, surgical decompression of the orbits is 
almost mandatory. 

Involvement of the extraocular muscles often leads to a distressing diplopia, 
the second of the basic problems. Characteristically, the affected muscles enlarge 
and undergo degeneration with the accumulation of lymphoid tissue and the 
final fatty breakdown of muscle fibers. In several cases of the author’s series, 
orbital exploration has been carried out in patients with unilateral progressive 
exophthalmos only to reveal the enlargement of a single extraocular muscle with 
characteristic pathologic changes on biopsy. During the acute phase of the 
process, the patient may be helped by the incorporation of corrective prisms in 
his lenses to overcome the double vision. After the process has reached its peak 
and become quiet, certain patients with residual diplopia may be aided by sur- 
gery of the extraocular muscles. 

Many patients will show an elevation of the intraocular pressure at some time 
during the disease. In most cases, the routine use of pilocarpine or other miotic 
drugs is sufficient to control the elevation of tension when it is present. Some- 
times, however, it is difficult to determine whether the reduction in vision to- 
gether with change in the visual fields and elevated pressure are the result of 
true glaucoma or of pressure upon the optic nerve at the apex of the orbit during 
an acute congestive phase. In such cases, when the use of drops has failed to 
reduce the tension, it is very difficult to decide whether orbital decompression or 
direct surgery upon the globe for glaucoma should be performed. 

During the acute phase of congestion in the orbit, direct pressure upon the 
optic nerve sometimes results in a marked reduction of vision in one or both eyes, 
and this is the fourth of the basic problems. In certain cases, the process may be 
severe enough to produce papilledema with associated central vision loss. At 
present, if a patient exhibited severe papilledema and visual loss associated with 
progressive exophthalmos, the authors would consider orbital decompression 
essential. The more extensive Naffziger procedure, in which the roofs of the 
orbits are removed through a transfrontal craniotomy, has not been used at their 
hospital since the introduction by Bassett within recent months of a new pro- 
cedure utilizing a modified extradural approach similar to that used in trigeminal 
rhizotomy. With this approach, the lateral and superior walls of the orbits can be 
removed without exposure of the frontal lobes. The results so far obtained with 
this new procedure have been most encouraging. 

In addition to the usual signs of retraction of the upper lid and the many other 
lid signs described by earlier investigators, a surgeon called upon to manage a 
patient with acute thyrotoxicosis should regard with suspicion any evidence of 
congestion within the orbits as shown by fullness of the lids, lack of reducibility 
of the globes into the orbits, interference with ocular motility, and chemosis of 
the conjunctiva together with injection of the anterior ciliary vessels overlying 
the lateral rectus muscles, all of which may point to progressive exophthalmos. 
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Fortunately, the incidence of this condition is not high in the usual run of pa- 
tients with thyrotoxicosis, but it should be kept in mind so that later ocular 
complications can be avoided in so far as possible. 


Comment: I, too, belong to the school that believes it is not possible to make a clear-cut 
classification of progressive exophthalmos on the basis of thyrotoxic and thyrotrophic 
types. Too often, I fear, the examining ophthalmologist is influenced in his thinking by 
the history of a previous thyroidectomy by medical (radioiodine) means or the presence 
or absence of a scar in the neck. If the ophthalmologist who believes in such a classification 
were to completely divorce himself from the patient’s amanuensis and forego an inspection 
of the neck for evidence of previous thyroidectomy, he would find it not possible satis- 
factorily to classify all cases strictly on the basis of their ocular findings. I have tried 
this test on my colleagues in the ophthalmology department on several occasions and 
have noted that some of the cases that were diagnosed as “thyrotrophic”’ on the basis of 
the description of Mulvaney proved to be an example of thyrotoxic goiter from the 
internist’s standpoint. 

In the series of patients treated by irradiation according to the method of Beierwaltes, 
approximately half of the patients showed significant improvement of the exophthalmos. 
I have not been so favorably impressed with the effects of irradiation among the patients 
with progressive exophthalmos that have come under my observation, although the 
course of these patients has not been analyzed and observed as closely as Beierwaltes’ 
patients. The reader should be reminded again that the orbital changes have a self- 
limiting course so that it is difficult to assess any claims of improvement without a ‘“con- 
trol” series of patients. 

The author has pointed out the frequency of elevations of intraocular pressure when 
routine tonometry is performed. In the original article, he has detailed the factors that 
are probably responsible for this finding. As long as tonometry is done in the routine 
manner with the patient in a supine position looking upwards, there will continue to be 
reports of glaucoma as a complication of progressive exophthalmos. The reader must be 
cautioned that such elevations of intraocular pressure are probably false values since, at 
the time of tonometry, the patient must exert greater pressure on the eyeball to elevate 
the eye into the field of the paralyzed elevators. It is my feeling that most of these people 
do not have true glaucoma (in the sense of abnormally decreased outflow) and that a 
normal intraocular pressure can be found if tonometry is performed with the patient in a 
sitting posture and the eyes in a position of rest. However, this is not meant to imply 
that true glaucoma cannot occur in Graves’ disease, but when it does I do not believe its 
incidence is significantly higher than the incidence of glaucoma among a similar age 
group of people who do not have Graves’ disease. 

JoHn W. HENDERSON, 
Rochester 

















THE PUPIL 


HISTORY OF THE SYNDROME OF CLAUDE BERNARD. THE 
SYNDROME OF PARALYSIS OF THE CERVICAL 
SYMPATHETICS 


P. BONNET 


Arch. opht., 1957, 17: 121-138 


The author traces the history of the discovery of the syndrome of cervical 
sympathetic paralysis, commonly called ‘‘Horner’s syndrome” in the Anglo- 
Saxon literature, from experimental-physiologic and from clinical points of view. 
Physiologically, the discovery dates back to the famous paper by Pourfour du 
Petit, who observed the syndrome in 1727 after cutting the vago-sympathetic 
nerve in dogs. Clinically, the author presents a long list of papers prior to Hor- 
ner’s description in 1869. 

As to the physiologic work, the author feels that, although the question of the 
cervical sympathetic and its functions was “in the air” during the period about 
1850 to 1855, a vast amount of work having been done by Budge and Waller, 
Schiff, Brown-Séquard, and others, Claude Bernard’s work on this subject was 
so outstanding, both in scope and quality, that his name ought to be attached to 
the syndrome. As to Petit’s name, it is “‘. . . today eclipsed, which is a pity.’’* 

The author strongly opposes the use of Horner’s name in connection with the 
syndrome: “‘. .. to describe the paralytic syndrome of the cervical sympathetic 
under Horner’s name alone, while passing over the name of Claude Bernard in 
silence, as we often see it done today in the Anglo-Saxon literature, is an impos- 
ture. I know well that those who do it, for the most part, sin through ignorance. 
But some of them also sin in bad faith. It is time that the name of Horner, at 
least as far as the signs of sympathetic paralysis are concerned, should return to 
the obscurity which it should never have left. 


Comment: In view of this impassioned plea “. . . to the ophthalmologists of the entire 
world, and to all physicians. .. ,” we certainly hate to disagree with the author. We will 
therefore quickly agree that it is indeed a historic injustice to call the syndrome by 
Horner’s name, in the mistaken opinion that his paper: “Uber eine Form der Ptosis” 

* .. il est aujourd’hui éclipsé, et c’est dommage’’. 

t A mon avis, il n’y a absolument aucune raison d’associer au nom de Claude Bernard 
le nom de Horner. En tout cas, d’écrire le syndrome paralytique du sympathique cervical 
sous le seul nom de Horner, en passant sous silence le nom de Claude Bernard, comme 
nous voyons faire couramment aujourd’hui dans la littérature anglo-saxonne, est une 
imposture. Je sais bien que ceux qui le font, pour la plupart, péchent par ignorance. Mais 
quelques-uns péchent par mauvaise foi. Il est temps que le nom de Horner, tout au moins 
en ce qui concerne le syndrome paralytique du sympathique, rentre dans l’ombre d’o0 il 
n’aurait jamais dQ sortir.”’ 
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(Klin. Monatsbl. Augenh., 1869, /: 193.) represents the first clinical description of the 
symptoms of cervical sympathetic paralysis. 

On the other hand we must insist that, once the subject of priority is brought up, it 
should be settled on purely historic grounds. The naming of a syndrome, if it has to be 
named after a person, ought not to be handled as the awarding of a prize for general 
achievement but should be determined by the actual priority of the particular discovery. 

It is undisputed, and particularly stressed by the author, that Pourfour du Petit first 
produced, recognized and described the effects of cervical sympathetic paralysis. The 
statement that his name is “today eclipsed,’’ does not appear sufficient to justify omitting 
it in the future. 

If, then, anyone’s name ought to be attached to the syndrome, it should in our opinion 
be Petit’s, and not Claude Bernard’s. Holding this opinion, we do not wish to detract 
from the greatness of Claude Bernard’s name. Among the most accomplished physiologists 
of all time he stands out by his versatility, his intuition and his fire. Surely, the crown of 
this great investigator will not shine less brightly without this one undeserved pearl. 

Otro LOWENSTEIN 


THE DILATION OF THE PUPILS DURING DARK ADAPTATION AT 
DIFFERENT AGES 


R. Serrz 
Klin. Monatsbl. Augenh., 1957, 131: 48-56 


For observation of the pupils in light, Haab’s pupilloscope was used (a 
series of black circles of graded size, for comparison with the subject’s pupil). 
For photographic measuring, electronic flash pictures were obtained at natural 
size. The pupillary diameter was measured from the projected negative film 
images at 10 times the natural size. As a light stimulus, the lamp of a Zeiss 
Iridoscope was used at its lowest setting (2.3 to 2.5 V), the light intensity re- 
portedly amounting to approximately 2500 to 3000 lux (10.765 lux = 1 foot 
candle). 

In a first experiment, 208 subjects were grouped according to age, with 26 
subjects in each of 8 groups. The group ages were arranged in decades, from a 
first group 5 to 9 years old, via groups of 10 to 19 years, 20 to 29 years, etc. to 
the oldest group of 70 to 80 years. For each subject, the pupillary diameter was 
registered under two experimental conditions, namely (1) after 30 seconds of 
exposure to the stimulating light and (2) after 1 hour of dark adaptation. In a 
second experiment, the pupillary diameter was determined in a 49-year-old 
subject after light exposure and after various periods in darkness (from 1 second 
to 60 minutes). 

Findings and Conclusions. With increasing age, the average pupillary diameter 
was found to decrease. This decline was more pronounced in the dark adapted 
eyes than in the eyes exposed to light. The differences between age groups were 
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plotted graphically in terms of (1) pupillary diameter versus age, (2) pupillary 
area versus age, and (3) the difference in diameter between the light- and dark- 
adapted pupils of each subject, or, in other words, the extent of contraction 
elicited by the stimulating light versus age. In the subject used for the second 
experiment, the pupil was found to reach its maximal width on dark adaptation 
after about two minutes. Sex and iris coloration of the subjects did not influence 
the findings. The author concludes that the pupil’s ability to dilate in darkness 
decreases with age: ‘“‘The maximal width of the pupil on dark adaptation depends 
on the age of the person examined.” 


Comment: While it has been known for a long time that the pupillary diameter tends to 
diminish with advancing age, the author should be commended for a thorough study, 
using objective measurement and standardized experimental conditions. From our own 
experience, we can confirm the facts that the sex of the subject and the coloration of the 
iris—from the albinotic to the heavily pigmented iris of colored races—do not affect the 
diameter or reactivity of the pupil. 

Further observations which deserve stressing are (1) the relative rapidity of the pupil- 
lary dilatation in darkness, whereby the pupil attains its full width long before visual 
dark-adaptation has been completed, (2) the marked physiologic fluctuations which 
the pupils of some subjects show in light as well as in darkness, and (3) the greater vari- 
ability of values obtained in the dark-adapted compared with those obtained in the light- 
exposed eye (because of the brief period i.e., 30 seconds, of light stimulation used in this 
study, we wish to avoid the term “light-adapted,” which the author uses). 

A final feature clearly apparent in the author’s graphs but not touched upon in his 
conclusions, is the wide scatter of individual values observed within each age group. In all 
graphs, the largest pupils of the oldest group are larger than the smaller pupils of the 
young and are well within the average range of the middle-aged. This overlapping of 
individual measurements would, then, strongly speak against a direct dependence of the 
pupillary diameter upon age. Clearly, there is only a general trend toward smaller pupils 
and a smaller range of pupillary reactivity with advancing age. 

The author does not describe how his subjects were chosen and how the possible 
existence of pathologic conditions within the pupillary centers or pathways was excluded. 
It should be borne in mind that measurement of the pupillary diameter and gross ob- 
servation of pupillary reactions do not permit the exclusion of pathology. For example, 
according to our experience, we would not consider a child 5 to 9 years of age normal 
if its pupils measured a mere 5.5 to 6 mm. after a full hour of dark adaptation; yet, there 
are 5 such cases in the author’s charts. 

Orro LowENSTEIN 











THE CHOROID, RETINA AND VITREOUS 


CONTRIBUTION TO HISTOLOGY OF “CYSTOID DEGENERATION” 
IN THE PERIPHERY OF THE RETINA 


H. Pau 
Ophthalmologic Clinic of the University of Miinster, Germany 
von Graefe’s Arch. Ophth., 1957, 158: 558-567. 


“Cystoid degeneration” (Greeff) for which the terms “Blessig’s cysts” or 
“Iwanoff’s retinal edema” have been used, may be observed on microscopic 
examination in the eyes of almost all patients of more advanced age. Some 
workers believed that they may represent physiologic changes (Salzmann) or 
senile phenomena (Henle, Leber). Vacuoles, however, were observed likewise in 
the periphery of the retina of infants, and even in the eyes of newborn babies 
and in those of apes (Ochi, Lauber and Kolmer, Teng and Katzin). In contrast 
to these authors, Iwanoff, Merkel and Giovanni did not find such degenerations 
in the eyes of children. However, the changes described as “cystoid degeneration’”’ 
may be observed most frequently in old and myopic eyes. 

The question is raised whether cystoid degeneration of the periphery of the 
retina (Blessig-Iwanoff’s edema), the sclerotic areas which are associated with 
a tendency to retinal detachment, and the multiple small and smallest hollow 
spaces which occasionally occur in the detached retina and in the macula in 
cyclitis, may be considered as identical changes. 

The author reported that cystoid degenerations (Blessig-Iwanoff retinal 
edema)—even in patients of advanced age—cannot be observed with the aid of 
the ophthalmoscope, but cystoid degeneration of the macula is always observed 
easily even without the presence of retinal detachment. The difference in the 
optical behavior between the central macular and the peripheral cystoid retinal 
degeneration was considered by Vogt as partly due to the optically better acces- 
sibility of the macula. This explanation is no longer fully accepted. 

Vogt still raised a question for the histologists to answer: Is there anatomic 
proof of the ophthalmoscopically demonstrated close relationship between ob- 
literation of retinal capillaries and arterioles and cystoid degeneration of the 
retina? This question has to be answered in the negative as regards Blessig- 
Iwanoff’s edema, because of the high incidence or even almost regular occur- 
rence of these changes in microscopically examined eyes of older patients and 
the correspondingly frequent examinations. It is of decisive importance for the 
answer to the question about the relationship between this form of cystoid 
degeneration and retinal detachment, that the location of the areas which are 
more frequently visible in the living patient with the aid of the ophthalmoscope 
(which up to now also have been described as cystoid degeneration) does not 
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conform at all with that of the microscopically observed Blessig-Iwanoff’s 
edema. Changes with a tendency to a rent in the retina always have a circum- 
scribed localization, usually at or near the level of the equator of the eye. They 
may involve more or less large areas or may show a belt like course. They never 
show a surface-like appearance, as the change which is seen microscopically 
continuous from the central start to the ora, and is situated in most cases circular 
in front of the entire ora. It may, therefore, be stated that in a purely clinical 
sense there is no relationship between the microscopically observed cystoid 
degenerations and those changes which have been observed ophthalmoscopically 
and which also have been called cystoid degenerations. 

The cystoid areas (Blessig-Iwanoff’s edema) which are observed so frequently 
with the microscope usually correspond in their extension with the insertion of 
the shrunken vitreous body at the retina. First tears occur in the area of the 
inner granular cell layer (bipolar) as well as in the outer and inner reticular 
layers, as may be recognized in less damaged areas of the retina. The absence of 
inflammatory and even any reactive change in the area of the tissue tear indi- 
cates that these changes may not have occurred during life. If the tear in the 
tissue is more pronounced, then larger, confluent hollow spaces may be pro- 
duced and the resulting appearance is that of cystoid degeneration. In the hollow 
spaces one can recognize again remains of broken down tissue, isolated cell 
nuclei, and torn Miiller’s supporting fibers. Cell-free or cell-containing exudate, 
however, is nearly always missing. The tissue bridges which remained appear to 
be rigidly tense and also are partly torn. The tear may extend to such a degree 
that the entire periphery near the ora forms one or several large confluent hollow 
spaces. 

The most extensive tears may be found in the retina near the ora in the area 
of the vitreous body (base of the vitreous body) and in the insertion of the zonula. 
Examination with the phase contrast microscope clearly reveals that it is the 
stroma of the vitreous body (the zonula fibers, respectively) which because of its 
shrinking, depending on the histologic procedure, causes the tear in the retina. 
The destruction of the tissue is most pronounced where the shrinking pull of the 
relatively consistent stroma of the vitreous body exerts its action; tissue destruc- 
tion is distinctly less pronounced where the vitreous body is attached to the 
retina without such firm, plaited membranes. Teng and Katzin observed that 
the hollow spaces have a tendency to be arranged in the direction of the zonula 
fibers. 

The tears may be so extensive that almost no retinal tissue may be recognized 
between the membrana limitans interna and the outer granular layer. Occasion- 
ally a tear may occur in the membrana limitans interna. But even without the 
adherent vitreous body, therefore without its shrinking pull, certain tears in the 
retina occur only rarely, apparently most frequently as a sequel of the histo- 
logic procedure. Such changes may be observed predominantly with the simul- 
taneous detachment of the retina and apparently with a genuine detachment 
which occurs during life, but also with an artificial detachment of the retina from 
the pigment epithelium associated with the imbedding process. Apparently the 
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detached (impaired) retina offers less resistance to the shrinking pull in the 
course of the histologic procedure than the normal adherent retina. This suggests 
that in the course of the histologic procedure the detached retina may occasion- 
ally be attacked also from the side of the choroid. 

Vacuolar changes which already are visible in the living eye in the macula (in 
patients with cyclitis and retinitis pigmentosa) and, in detachment of the retina, 
in certain portions of the detached retina must be distinguished from the “cystoid 
areas” (Blessig-Iwanoff’s edema) which are observed in histologic preparations. 
Both these changes will frequently regress after healing of the primary lesions 
(eyclitis, detachment of the retina) without the slightest functional deficiency 
and with minimal displacement of pigment, and, occasionally without any 
sequelae. These changes, consequently, cannot be considered as severe tears 
such as those which were described as depending on the histologic procedure, but 
may be considered only as temporary hollow spaces and, therefore, as some kind 
of “vacuolar areas.’’ Ophthalmoscopically they always present themselves as 
more or less small round or oval cavities of honey-comb appearance within the 
retina, but never as giant “‘cystoid areas” which are situated before the ora and 
are circular and surface-like, as those observed on microscopic examination, and 
which should present a corresponding appearance on ophthalmoscopic examina- 
tion. In detachment of the retina, the honeycomb-like changes also differ from 
the cystoid degenerations (Blessig-Iwanoff’s edema) since these increase continu- 
ously in the direction of the ora, while the others assume more or less circum- 
scribed areas in the detached retina. 

The fact that Blessig-Iwanoff’s hollow spaces occur more frequently in the 
eyes of the old and particularly of myopic patients—the myopic globe may well 
be considered as prematurely senile—indicates that the retina’s capacity for 
being torn increases with advanced age. But this difference from the eyes of 
juvenile persons is a gradual one, as confirmed by the occurrence of cystoid 
areas in the eyes of infants. The preferred occurrence of cystoid tears in the 
temporal bulbar areas may depend on the fact that in these areas the proportion 
of intensity between shrinking pull of the vitreous body and capability of being 
torn of the retina is particularly unfavorable. The differences in the preparation 
of the histologic material may be primarily responsible for various forms and 
degrees of cystoid degeneration (Blessig-Iwanoff’s edema) and for the various 
age ranges which have been reported by different workers. 

It must be pointed out that besides the artificial postmortem cystoid degener- 
ations, there are also genuine retinal cysts which occur during life (Leber, Gonin, 
Weve), and that certain damage and loosening of structure may be caused under 
certain circumstances in the living eye by the zonula-vitreous body pull at the 
insertion of the retina. A certain cell (tissue) reaction and a protein-containing 
fluid in the cysts should, however, be required in such cases as proof of the fact 
that these changes have already been present during life. 


Comment: This interesting and rather convincing study of artifacts in the retina of 
routine eye sections should make one extremely cautious in the interpretation of cystic 
spaces in other ocular tissues. The phase contrast microscope has proved extremely 
valuable in the demonstration of traction by fibrillary structures not ordinarily visible. 
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The main criteria of intravitam changes, viz., a certain amount of tissue reaction and 
the presence of a stainable coagulum within a cystic space, should always be judiciously 
applied in doubtful instances. Intravitam coagula may be brought out by trichrom 
stains in questionable cases. 

BertHa Kien 


ROENTGENOGRAPHIC DIFFERENTIAL DIAGNOSIS 
OF INTRAOCULAR CALCIFICATIONS 


S. PerrinaTi 
Ophthalmologic Clinic of the University of Turin, Turin, Italy 
Rass. ital. ottal., 1956, 25: 374-388 


Roentgenography is a valuable tool in the diagnosis of intraocular calcifica- 
tions. From the roentgenographic standpoint these may be divided into (1) 
inflammatory calcifications, (2) calcifications of the crystalline lens, and (3) 
neoplastic calcifications. 

Deposits of calcium and true ossifications in the tissues of the eye following 
inflammation are common and experimental results have suggested the conclu- 
sion that ossification occurs only in eyes that have been the site of a pronounced 
inflammatory process. In some instances the latter preceded ossification by many 
years, and the inflammation was generally secondary to trauma. 

Calcifications of the crystalline lens are common and can be associated with 
ossification of other membranes of the eye. Besides the inflammatory factor, the 
mechanism of calcification of the crystalline lens in older patients and in patients 
with cataract seems analogous to that which is at work in the soft tissues, i.e., 
the production of negative phosphate ions and positive calcium ions that com- 
bine to give precipitates of insoluble calcium phosphate. The calcified crystalline 
lens is easily detected on the roentgenogram. 

Calcifications are frequent in gliomas of the retina and a roentgenographic 
finding of intraocular calcification can be highly indicative of the presence of 
retinal glioma. Choroidal hemangiomas are also the site of calcium deposits and 
sometimes of true ossifications. 

As to the technic in making the roentgenographic examination, the author 
states that Bertolotti’s craniofacial projection is the most useful because the 
orbit is freed of the superimposition of petrosal bone which cannot be avoided in 
the occipito-frontal projection. The latter is also useful as the author’s personal 
technic of projection through the optic canal and the oblique projection when 
the calcification is present in the anterior half of the eyeball. Vogt’s technic, the 
so-called roentgenography ‘‘sans squelette,” is also useful when the calcification 
is in the anterior eyeball. A small film similar to those used in taking roent- 
genograms of teeth is inserted as far as possible from the nasal side of the orbit 
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and the central ray of the beam of radiations is directed perpendicularly to the 
film in correspondence to the external orbital margin. When the calcifications 
are scarcely radiopaque and small, artificial contrast can be created by 
introducing air into Tenon’s space. 

General anesthesia should be used for small children and the exposures should 
be of 9 or %o of a second. In adults, when the eye is well immobilized, normal 
exposure times can be used with soft rays and long localizers. 

Roentgenography shows different aspects of intraocular calcifications accord- 
ing to their nature and site and thus it makes differential diagnosis possible. 
Inflammatory calcifications generally present as semilunar lamellae at times 
extremely dense, at times thinner with rather clearcut margins. In the less ad- 
vanced stages there is only a thin circular line that can be broken or almost con- 
tinuous and that draws the contour of the eyeball, which in these phases is almost 
normal in size. In the advanced stages the eye is greatly retracted and seems 
reduced to a small mass that has very dense areas mixed with zonules of great 
transparency. 

Calcifications of the crystalline lens of inflammatory origin present at times as 
a dense, usually oval, opacity. Other times there seems to be an oval image with 
a thin, clear-cut, pencil-drawn margin no more than 12 mm. in diameter. In 
general a calcification of the crystalline lens is easily distinguishable for its oval 
shape and for its location. 

Neoplastic calcifications can be detected in the early stages, when they present 
as small opacities with a fine, granular aspect. They may present as one or more 
than one. In later stages they increase in volume and radiopacity but maintain 
their granular aspect. In the last stages they become extremely large and irregu- 
lar in shape. 

The differential diagnosis between the various forms of intraocular calcifica- 
tions is generally simple. Anamnestic and ophthalmologic elements are useful 
and valuable, 


Comment: Retinoblastoma appears to be the only tumor in which roentgenographic 
demonstration of calcification is of prime differential diagnostic importance. Calcifica- 
tions in hemangiomas of the choroid appear much later in life and then their roentgeno- 
graphic picture is indistinguishable from that of choroidal calcifications or ossifications 
of other origin, with a similar predilection for the site adjacent to the optic papilla. 

In retinoblastoma, the flaky shadows with irregular density, which are found in about 
75 per cent of these tumors (Fulton, Am. J. of Roentgenol., 1950, 64: 735) are pathogno- 
monic. It should be mentioned in this connection that a roentgen picture of the optic 
foramen should always be added to that of the bulb. Infiltration of the optic nerve is a 
common way of expansion of this tumor and the optic foramen may show two types of 
aberrations. It may be regular but many times its normal size if the tumor has remained 
within the dural sheath, or it may show an irregular erosion of its bony walls if the tumor 
has broken through the sheaths. In each case the presence of these changes may alter 
the plan of therapy. 

Among the so called ‘“‘pseudogliomas’”’ few show occasional calcifications and then 
usually not at an age when the differential diagnosis of retinoblastoma has to be con- 
sidered. The lesions of retrolental fibroplasia, persistent fibrovascular sheath, and metas- 
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tatic ophthalmia have no tendency to calcify. In angiomatosis retinae and retinal detach- 
ment with hemorrhage calcifications occur but probably do not develop at a very young 
age. Retinal detachment with hemorrhage, furthermore, may cause a much poorer 
transillumination than would be expected in a retinoblastoma. 


BertToa Kien 


HISTOPATHOLOGICAL FINDINGS IN CHOROIDAL MELANOBLAS- 
TOMAS SUBJECTED TO TRANSCLERAL 
DIATHERMIC COAGULATION 


G. ScASSELLATI SFORZOLINI 
Oculistic Clinic of the University of Bologna, Bologna, Italy 
Rass. ital. ottal., 1956, 25: 333-356 


The histologic findings of three enucleated eyes with choroidal melanoblastoma 
that had been treated by transcleral diathermic coagulation were studied with 
the aim of confirming the diagnosis and of determining the action of diathermy 
on the neoplasm in general and on the neoplastic cell in particular. Two of the 
three patients of this report died of disseminated metastases about eight months 
and one year respectively after the enucleation. 

Findings in the three eyes were: (1) the presence of the neoplastic mass with 
almost full capacity for heteroplastic proliferation; (2) the presence of necrobiotic 
and necrotic regressive alterations in neoplastic cells; (3) important changes of 
the scleral tissue that were ascribed to the action of the treatment rather than to 
the presence of the neoplasm; (4) elements of lymphomonocytic infiltration and 
signs of active hyperemia in the periocular cells that corresponded to the scleral 
parts that had been treated by diathermy; and (5) the presence of a process of 
adhesive chorioretinitis (the latter in two eyes). 

The eyes that were removed 10 days and 41 days respectively after the treat- 
ment showed vascular alterations, characterized by capillary hemorrhages and 
thromboses, that were more pronounced and more numerous than those ob- 
served in untreated choroidal melanoblastomas. 

In the eye that was enucleated one year after the diathermic treatment, the 
findings suggested the possibility that necrosis may be followed by an attempt of 
connective tissue restoration. This phenomenon is probably due to the diather- 
mic coagulation in view of the cytogenic nature of melanoblastomas. This intense 
attempt is not, however, sufficient and is incapable of suffocating the hetero- 
plastic proliferation. The findings in this eye also suggest the possibility that the 
neoplasm may infiltrate into structures of the eye that were (at least ophthal- 
moscopically) healthy. 

Thus with diathermic coagulation and strictly dependent on it, marked 
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structural and cellular alterations can be caused in choroidal melanoblastomas 
through the action of heat and the vascular thromboses induced by it. These 
alterations do not involve the entire tumor, however, so that there are always 
within the neoplastic mass numerous living and well preserved neoplastic ele- 
ments. Therefore, diathermy can be used advantageously only in small tumors 
provided the adjacent healthy parts are also coagulated. 

Transcleral diathermic coagulation is not sufficient of itself to bring about 
recovery in choroidal melanoblastomas. The results may be improved by follow- 
ing it with radium or roentgen therapy. As to those cases of melanoblastomas of 
the choroid reported in the literature in which recovery was obtained with 
diathermic coagulation but for which histologic findings were not available, this 
author suggests that a diagnostic error may have been made. It may also be that 
sensitivity to the physical action of diathermy differs—at least under some 
aspects—in the various histologic types, which obviously cannot be diagnosed 
in vivo. 


Comment: It is only natural that from time to time attempts are made to find a less 
radical treatment than enucleation for malignant melanomas of the choroid, especially 
when they are small. The size of the tumors as viewed with the ophthalmoscope may be, 
however, deceptive. 

In the three eyes treated by the author with transcleral diathermy, a certain amount of 
necrosis of tumor tissue was produced but not sufficiently so to prevent further tumor 
growth. His suggestion to support diathermy therapy with radium or roentgen irradiation 
is unsound since it has been conclusively shown by many investigators that these tumors 
are completely radio-resistant, and that in some instances the tumor may even be stimu- 
lated to more rapid growth and earlier metastases by irradiation. 

Necrosis of a tumor may occasionally develop spontaneously by occlusive processes in 
its main nutritive blood vessels. In these cases removal of the eye is necessary sooner or 
later because of inflammation of toxic origin which occurs usually in the form of end- or 
panophthalmitis with ring abscess and widespread necrosis of all intraocular tissues. 
Diathermic coagulation sufficient to render the entire tumor necrotic might lead to loss 
of the eye within a year or longer by widespread toxic purulent inflammation. 
BertTHa Kien 

















THERAPEUTICS 


ANTIBIOTICS AND CHEMOTHERAPY IN THE TREATMENT OF 
DISEASES OF THE EYE 


E. S. PERKINS 
The Institute of Ophthalmology, University of London, London, England 
Practitioner, 1957, 178: 575 


The general rules governing the use of antibiotics and chemotherapeutic 
substances apply with equal force to ophthalmology and to general medicine, 
but all too often they are disregarded in the treatment of eye diseases. First in 
importance is the principle that specific infections, not clinical syndromes, should 
be treated. A diagnosis of conjunctivitis, for example, does not provide a sufficient 
basis for rational antibiotic treatment. The clinical picture may be a reliable 
guide to the identity of the infecting organism, but usually bacteriologic examina- 
tion is necessary to be sure not only what the organism is, but also to what anti- 
biotic it is most sensitive. 

There are two reasons for the present tendency to use antibiotics indiscrimi- 
nately in treating diseases of the eye. First, local application to the eye is easy 
and requires no exertion on the part of the prescriber; secondly, most superficial 
infections of the eye are self-limiting. A simple conjunctivitis of bacterial origin 
will almost always improve spontaneously provided the eye is not bandaged or 
occluded by an airtight eyeshade. Completely ineffective drops, if given at the 
same time, will therefore be given credit for the cure, and this will encourage 
their use in other cases. 

Undoubtedly the widespread use of antibiotics by general practitioners has 
revolutionized the pattern of outpatients seen in an ophthalmic department. An 
acute purulent conjunctivitis is a rarity nowadays, but there is a disturbing 
tendency for its place to be taken by a virus conjunctivitis which may be asso- 
ciated with a generalized infection of some severity and which is not amenable 
to treatment with the antibiotics now available. Toxicity must also be taken 
into account in the use of antibiotics, and, as most ocular infections are super- 
ficial and can be treated by local application, local rather than general reactions 
must be considered. Any therapeutic agent applied to the eye or the eyelids may 
produce dermatitis medicamentosa in a sensitive patient, and the time of onset 
of such a reaction is unpredictable. It is not uncommon for a patient to tolerate 
the same drops for months or years and then suddenly to display sensitivity. It 
is the skin of the lids which reacts to the drug and the first signs of itching and 
erythema should act as a warning to discontinue the treatment. Later, swelling, 
redness, and excoriation of the skin develop around the eye and secondary infec- 
tion is common. Dermatologists have long abandoned the local use of sulfona- 
mides and penicillin because of the severe reactions they may produce. 
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Broadly speaking, the common organisms concerned in superficial ocular 
infections grow and multiply rapidly, and for this reason intensive therapy over 
short periods is preferable to longer but less concentrated courses. One drop a 
minute for 5 minutes, then 1 drop every 5 minutes for 4 hour, followed by %- 
hour treatment for 2 hours, will usually produce rapid improvement in conjunc- 
tivitis, provided the causal organism is sensitive to the drug being used. 

Treatment of bacterial infections within the globe is complicated by the re- 
sistance afforded by the blood-aqueous barrier to the entrance of substances. 
This is analogous to the blood-brain barrier and it limits the effectiveness of many 
drugs when they are given parenterally. An alternative and very effective method 
of obtaining therapeutic concentrations within the eye is to inject the drugs 
beneath the bulbar conjunctiva. Reasonably high concentrations of penicillin 
can be obtained in the anterior chamber by using this route. Streptomycin and 
polymixin can also be administered subconjunctivally. In very severe intraocu- 
lar infections, the drugs may be introduced into the anterior chamber. 

The development of antibiotic resistant organisms is just as much of a problem 
in ophthalmology as in general practice. Fortunately, new antibiotics are con- 
stantly being produced, and at the moment it is rare to find an organism resistant 
to all antibiotics. In the absence of bacterial sensitivity tests, however, it is useless 
to continue antibiotic therapy unless there is definite clinical response to an 
adequate dosage of the drug employed. 

Orbital cellulitis is commonly associated with the spread of infection from 
accessory nasal sinuses and is characterized by proptosis, swelling and inflamma- 
tion of the lids, chemosis, and limitation of movement of the eye. General symp- 
toms of pyrexia and toxicity are usually marked. Treatment is a matter of some 
urgency because the infection may spread intracranially. Systemic administra- 
tion of a wide spectrum antibiotic such as penicillin or chloramphenicol is re- 
quired. Acute inflammation of the lacrimal gland usually occurs in children or 
young adolescents and may be associated with mumps, glandular fever, or other 
acute infections. Although most cases are probably due to a virus infection, sys- 
temic chloramphenicol is worth trying. Chronic dacryocystitis is commonly 
associated with blockage of the nasolacrimal duct and is best treated by surgical 
removal of the obstruction. Acute dacryocystitis may be an incident in a chronic 
infection or it may arise spontaneously. Antibiotics should be given systemically 
and, if started early enough, their use may make it unnecessary to incise the sac. 

Staphylococcal infections such as styes and blepharitis may be treated with 
chloramphenicol ointment (1 per cent) or Neomycin ointment (0.5 per cent). In 
blepharitis, however, no medicament will be of value used locally unless all crusts 
and scales are first removed by bathing with sodium bicarbonate 2 per cent. 
Neomycin is especially useful for routine applications in staphylococcal infec- 
tions of the eyelids, as sensitization is rare; moreover, since it is never used sys- 
temically, if a resistant strain should emerge as a result of its administration, it 
would have no effect on later systemic antibiotic therapy. 

The symptoms of patients presenting with a “red eye,” combined with such 
signs as can be elicited by simple inspection with adequate illumination of the 
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eye, will invariably enable the examiner to decide whether he is dealing with a 
relatively harmless superficial infection ora deeper and more dangerous condition. 
Inflammations of the cornea, iridocyclitis, and congestive glaucoma are the 
conditions most likely to be confused with acute conjunctivitis, and since time 
lost in ineffectual treatment may have disastrous effects on the final course of the 
disease, the importance of the differential diagnosis cannot be overstated. 
Conjunctivitis is accompanied by a feeling of soreness, heat, and grittiness in the 
affected eye. Pain is unusual and should immediately arouse suspicion of a more 
serious disease. Transient blurring of vision in conjunctivitis is common, but it is 
relieved by blinking. Corneal lesions and iridocyclitis always reduce the vision 
to some extent, and in acute congestive glaucoma the vision may be restricted 
to perception of light or hand movements only. Pronounced photophobia often 
indicates a corneal lesion, but may also be found in iridocyclitis. Other points 
to be considered in the differential diagnosis are the type of injection, whether 
conjunctival or ciliary; the type of discharge; the condition of the cornea; and 
the appearance and reactions of the pupil, which will be normal in conjunctivitis 
but may be slightly constricted in corneal conditions. 

In most cases, once the diagnosis has been made and the more serious condi- 
tions have been eliminated, it will be necessary to make an intelligent guess at 
the organism involved and its probable sensitivity to antibiotics. Fortunately, 
acute purulent conjunctivitis and ophthalmia neonatorum due to the gonococcus 
are now rare diseases. Other types of bacterial conjunctivitis will respond rapidly 
to local therapy alone. On the other hand, there is as yet no answer to the prob- 
lem of virus conjunctivitis, except perhaps in the case of trachoma, in which 
chlortetracycline is said to be specific, and some forms of epidemic keratocon- 
junctivitis, which respond to chloramphenicol. 

None of the present antibiotics appears to be effective in corneal ulceration 
caused by the herpes simplex virus. Secondary infection of a corneal abrasion, 
however, should be given immediate and energetic treatment according to the 
severity of the infection in each case. Ulcerations due to Pseudomonas pyocyanea, 
for example, are always very severe. They can be recognized by the dense grayish 
infiltration which spreads rapidly to involve the whole of the cornea and which 
often leads to loss of the eye. Polymixin has recently been shown to be effective 
in combating pyocyanea infections of the cornea. In many cases, no doubt, the 
prophylactic use of antibiotics after injury to the cornea would effectively pre- 
vent corneal ulceration. 

The origin of uveitis remains one of the major diagnostic difficulties in oph- 
thalmology. Recent work, however, has directed attention to the Toxoplasma 
as a possible cause of uveitis, and it seems likely that many cases of choroiditis 
that would formerly have been thought to be tuberculous are in fact due to 
toxoplasmosis. Treatment with Daraprim (pyrimethamine), combined with 
small doses of a nontoxic sulfonamide, may be given a trial in cases of posterior 
focal choroiditis with positive dye test titers. 

Finally, it may be noted that cortisone and hydrocortisone should not be used 
in infective conditions of the eye unless they are combined with an efficient 
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antibiotic. In herpetic lesions of the cornea, for example, cortisone and hydro- 
cortisone may produce alleviation of symptoms, but when they are used healing 
takes longer and relapses occur more often. 


Comment: The essential principles in the therapy of ocular infections have been re- 
emphasized by Perkins. He has stressed the necessity of identifying the causative agent 
and attacking that agent with specific chemotherapeutic or antibiotic agents with in- 
tensive therapy. Dr. Perkins has stressed a preference for subconjunctival administration 
of antibiotics over systemic administration in dealing with intraocular infections because 
of the resistance offered by the blood-aqueous barrier to the penetration of systemically 
administered drugs. There are times when a drug such as chloramphenicol, that pene- 
trates the blood-aqueous barrier well, can be employed with benefit. Tetracycline can, in 
large doses, also be useful in this fashion. 

Most ophthalmologists are in complete agreement with the preference expressed by 
Perkins for local instillation of those antibiotic agents which are not likely to be used 
systemically. Drugs such as polymixin, neomycin and sulfacetimide are examples. If the 
patient should develop a sensitivity to these agents they have not lost a great deal. 
There are agents other than neomycin, chloromycetin, tetracycline that can be used 
locally for gram positive organisms such as bacitracin, Furacin, gramidicin, tyrothrycin, 
erythromycin, and Novobiocin. Furacin does produce fairly high incidence of such local 
hypersensitivity reaction, and tyrothrycin and gramicidin are not readily available. 

It is difficult to obtain adequate concentrations of a locally applied ointment or drop 
in infected glands of the lid. Even systemically administered agents may not be able to 
penetrate into these glands. Iontophoresis to the lid margins or wet packs for 4% hour or 
an hour might allow adequate concentrations to be reached in these glands. 

There is no doubt that local instillations of penicillin are frequently complicated by 
sensitivity reactions, and its local use should be avoided. Erythromycin is another anti- 
biotic which can be used for Gram positive organisms, as can Novobiocin, particularly 
those which have shown a tendency to be resistant to penicillin. However, these agents 
can be used and are being used in a very large scale systemically and should therefore be 
used for those cases which have failed to respond to bacitracin or neomycin and the vari- 
ous sulfonamides. 

Most clinicians will not take cultures of conjunctivitis on initial visit but, if the case 
fails to show definite evidence of response after 48 or 72 hours of active therapy, a culture 
should be taken and specific therapy introduced. 

Chloramphenicol has a decided advantage over most antibiotics. It has a broad anti- 
bacterial spectrum and is stable in solution at room temperature for many weeks. Other 
antibiotics lose their potency in solution unless kept under refrigeration. This brings an 
added inconvenience to the patient who may have to continue therapy for several days 
in order to prevent recurrence. Ointment preparations remain stable for a long period of 
time. The problem of loss of potency is not encountered with ointments. Usually oint- 
ments blur the vision. Therefore, they are used preferably at night on retiring and drop 
instillations are employed during the day. 

There may be an objection to the use of ointment after foreign body removal for it 
has been shown that almost all ointment bases tend to retard healing of corneal epithelial 
defects. 

This article is primarily intended for the general practitioner but it contains many 
practical suggestions which are valuable in the every day handling of infections in the 
practice of ophthalmology. Perkins is obviously impressed with the importance of toxo- 
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plasmosis as a cause of uveitis and the potential response to Daraprim and sulfonamides. 
Although this is the popular etiology, one must not forget that uveitis may be of tuber- 
culous, luetic, allergic and fungal origins, to mention a few of the other etiologic agents 
which might respond to specific chemotherapeutic or antibiotic therapy. 

Many of the commercially available preparations for local ophthalmic use contain 
steroids as well as broad spectrum antibiotics or combinations of antibiotics to provide a 
broad antibacterial spectrum. Steroids should be avoided unless one is certain that he is 
dealing with an organism which will respond rapidly to one of the antibiotics in the com- 
bination. It is true that steroids may afford the patient more rapid relief of inflammatory 
signs and symptoms than antibiotic therapy alone, but the risk of the added steroid in 
the case of doubtful etiology may be considerable. A preference should be given to anti- 
biotic therapy alone and the combined forms should be reserved for those cases which 
appear to be allergic with superimposed infection and in which there is no possibility of 
a fungal or viral etiology. 

It is important to remember that eyes with nonspecific conjunctivitis may respond 
favorably to astringent and antiseptic solutions and that antibiotic and chemothera- 
peutic preparations need not be first choice if specific etiologic diagnoses have not been 
established. 


Irvine H. LEopotp 


THE BETA APPLICATOR AS AN OPHTHALMIC THERAPEUTIC 
TOOL 


F. M. Witson 


The Department of Ophthalmology, Indiana University Medical Center, 
Indianapolis, Indiana 


J. Internat. Coll. Surgeons, 1957, 27: 723-730 


Since the effect of radiation is always to damage, if not to destroy, the manner 
in which 8-radiation acts must be understood before it can be used safely and 
effectively. To be effective, radiation must be absorbed by the tissues and not 
merely pass through them. High energy radiations pass through the anterior 
segment of the eye with too little absorption to be therapeutically effective, but 
8-particles from radium, radium D, radon, and radioactive strontium penetrate 
only superficially and are absorbed by the tissues of the anterior segment. This 
absorption releases energy in each tissue cell involved, causing damage by 
ionization, especially in the nucleus, to a degree that varies with the dose. The 
result of the damage may be cellular death either from a single overwhelming dose 
or from the cumulative effect of smaller ones. The damaging effects of smaller 
doses, however, may be reversible, in which case the tissues may recover. 

Pterygium is the most common indication for 8-therapy, and both the primary 
and the recurrent forms are treated the same way. The usual procedure is to re- 
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TABLE 1 
Clinical Indication and Dosages in Terms of Minimum Inflammatory Dose (M.1.D.) 




















Average Total Dosage 
Condition Example for Comment 
M.LD. Applicator with 
Dosage Factor M. -D. of 20,000 
rep 

Benign neoplasms 0.15 M.I.D. 3000 rep 2-4 fractions after excised to 
base 

Carcinoma, basal, 0.20 4000 Preliminary, superficial, sub- 

squamous total irradiation in single 

fraction 

Carcinoma, Bowen’s 0.30 6000 4-8 fractions for early, thin 
lesion, or excised to base 

Chronic inflammatory tumor} 0.10 2000 Small, single fractions guided 
by response 

Granulation tissue 0.10 2000 One or two treatments 

Phlyctenulosis 0.03 600 Only for most persistent le- 
sions 

Plaque, epithelial 0.25 5000 Excised to base with 2-3 frac- 
tions postoperatively 

Pterygium 0.15 3000 Treat at 5 days and 30 days 
after operation 

Scleritis 0.05 1000 Treat symptoms only 

Trichiasis 0.08 1600 Epilation dose about equal to 
8.E.D. 

Corneal ulcer 0.025 500 Better for more chronic types; 
use proximal spray technic 

Vascularization, corneal 0.25 5000 Superficial types only 

Vernal conjunctivitis 0.09 1800 Treat for symptom relief only 





sect the pterygium, leaving a large bare area of sclera, which is then partially 
closed along a horizontal line by mobilizing the conjunctiva. A bare scleral 
crescent remains near the limbus, however, and it is here that the postoperative 
irradiation is applied, causing subsequently a tight avascular scar, across which 
recurrence is rare. As a rule, this requires two 8 treatments, one about five days 
after the operation and another in three or four weeks, especially if there is a 
tendency to some limbal vascularization at a particular point during this time. 

The various other clinical conditions for which 8-therapy is indicated are shown 
in Table 1, together with the recommended dosages and certain remarks con- 
cerning the treatment. 

The principal contraindications to the use of 8-therapy at present are corneal 
dystrophy, lupus erythematosis, ocular pemphigus, active infection or keratitis, 
sarcoid, nevus, and, of course, other conditions for which §-therapy is simply 
inadequate or unnecessary, such as dermoids, pinguecula, preoperative pterygia, 
tumors too large or too deep to be treated, deep or silent vascularization of the 
cornea, and cornea! scarring. 

The strontium applicator, because of its advantages and convenience, has 
almost replaced applicators using other materials of similar depth dose. For very 
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superficial use, the radium D applicator reduces the lens hazard but is otherwise 
limited. The physical measurement of 6-radiation has presented a complex and 
difficult problem, and inaccuracies have apparently accompanied the methods of 
calibration used in the past. A definite trend toward a more nearly constant 
minimal inflammatory dose can now be seen in some of the newer strontium 
applicators. This is encouraging, and it may mean that physical methods of 
calibration will prove constant enough to be clinically dependable. This trend, 
however, cannot be accepted as a fact until it is firmly established. Until then, 
biologic standardization, which has proved to be an adequate safeguard in the 
past, should be used for dosage calculations with each new applicator before it is 
applied to human eyes. 

The complications found in §-irradiated ocular tissues consist chiefly of late 
changes, such as telangiectasis and keratinization of the conjunctival epithelium, 
atrophy of the sclera, keratitis, corneal scarring and thinning, iritis, iris atrophy, 
and radiation cataract. Except for conjunctival telangiectasis, which may occur 
in some persons after dosages of less than 5000 rep, and also except for lens 
changes, the complications of 8-radiation are the result of dosages that are often 
higher than those needed to obtain a desired clinical result. Lens changes, in the 
form of sector opacities, can unquestionably be produced by §-radiation from 
radium, radon, and radioactive strontium. Mature cataracts have also developed 
in several patients after 6-therapy, though none as a result of strontium irradi- 
ation have so far been reported in man. The behavior of the sector opacities is 


TABLE 2 


Type and Character of Late Lens Opacities in the Rabbit After Experimental Irradiation of 
the Central Cornea 





Lens Effects Years After Corneal Beta Irradiation 























Rabbit Radiation Dose M.1.D. Lens Opacity | Time, Comment 

52 R | SR-90 60,000 3 General subcapsular | 4 Progressive? 
clouding, semitrans- 
parent 

52 L | SR-90 30,000 1.5 | Mature cataract 4 Perf. of cornea at 2 

years 

67 R | Radon | 10 gm. sec.| 1 Postoperative sub- 314 | Opacity progres- 
capsular opacity, sive last 18 months 
polychromatic 

68 R_ | Radon | 40 gm. sec. | 4 Granular stellate 4 Nonprogressive 
postsuture opacity 

68 L | Control 0 0 Prominent postsuture | 4+ | Nonprogressive 
lens clear 


107 R | Radon | 5 gm. sec.! 4 | Postsuture opacity 3 | Nonprogressive 
107 L_| Radon | 10 gm. sec.| 1 | Postsuture opacity 3 | Nonprogressive 
111 R | Radon |2.5 gm. sec.| 34 | Postsuture opacity 3 | Nonprogressive 
113 R | Radon | 5 gm. sec.| ¥ Postsuture opacity 3 | Nonprogressive 
113 L | Radon | 10 gm. sec.| 1 | Sector opacity, 3 | Nonprogressive 


| treated area 
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not fully understood, although some, certainly, may remain stationary for 
years, as shown by experimental findings in rabbits. Although dense cataracts 
did develop in some of the animals in the author’s series, they did so only in the 
presence of very high doses of 8-radiation or unusually severe corneal damage, 
presumably at times aggravated by cage trauma. Rabbits showing punctate 
opacities and granular stellate figures in the region of the posterior sutures, 
however, have been followed without evidence of progression for as long as three 
and four years and this even after receiving doses higher than those used clini- 
cally (Table 2). It is quite possible that many of the sector opacities observed 
after limbal irradiation in human eyes will be similarly nonprogressive, but this is 
a matter for future evaluation. In the meantime, extreme caution must be used in 
administering this potent and potentially cataractogenic agent. 


Comment: New therapeutic approaches to all diseases usually are introduced with 
great enthusiasm and, as experience accumulates, complications occur; then the interest 
and use of the method wanes. This has occurred with the use of 8-radiation in ocular 
diseases. Ophthalmologists have been discouraged in the use of 8-applicators because of 
the late lens changes that have been encountered and reported, such as telangiectases, 
keratinization of the conjunctival epithelium, atrophy of the sclera, keratitis, corneal 
scarring, iritis, iris atrophy, and radiation cataracts. It has become apparent that many 
of these complications can be avoided if proper attention is paid to the dosage. 

Dr. Wilson has had considerable experience with 6-radiation in ophthalmology. He has 
clearly outlined the potential value of this therapeutic tool in external ocular disease. 
The method is of value as an adjunct in therapy of pterygia, neoplasms of the lid and 
conjunctiva, and corneal vascularization. More can be expected of this method when 
used in addition to other therapeutic approaches rather than when it is employed alone. 
In this way, several of the complications can be avoided. It is not enough, as Dr. Wilson 
has stressed, to know the indications; it is imperative to know the proper dosage. Proper 
dosage can be obtained only by standardizing the applicator that is employed. This 
should be done on many experimental animal eyes prior to its use on the human eye. 
After standardization in the experimental animal eye, such as the rabbit, there will still 
occur variations in response in the human eye. Therefore, one must be extremely careful. 
Clinically, a tendency to err on the side of an inadequate dose would be preferable. Dr. 
Wilson has carefully outlined the clinical indications in the dosage in terms of the minimum 
inflammatory dose and those interested in this therapeutic approach would do well to 
follow Dr. Wilson’s suggestions. However, even with this approach, there is still the 
possibility of conjunctival telangiectases and of late lens changes. Lens changes do not 
seem to progress rapidly, and, when they do occur, usually are limited to one sector of 
the lens. The influence of these inducted sector opacities in the lens on the development of 
senile cataract has not been determined, and this must be kept in mind by anyone employ- 
ing B-radiation in ophthalmology. 

Irvine H. Leopotp 








HEREDITARY AND CONGENITAL DISEASE 


FREQUENCY OF DEFECTS IN INFANTS WHOSE MOTHERS HAD 
RUBELLA DURING PREGNANCY 


M. GREENBERG, QO. PELLITTIERI AND J. BARTON 


The Bureau of Preventable Disease, New York City Department of Health, New 
York, New York 


J.A.M.A., 1957, 165: 675-678 


The association between rubella in a pregnant woman and the birth of a mal- 
formed infant, which was first indicated by Gregg, has been stressed so strongly 
and advertised so widely that many physicians and pregnant women assume that 
one is necessarily followed by the other. As a result, therapeutic abortions are 
advised by physicians and demanded by pregnant women. In New York City, 
from 1949 to 1955, 45 therapeutic abortions were performed in a group of 104 
women who had rubella during the first three months of pergnancy. In 1943 
Swan and associates published the results of an investigation of congenitally 
malformed infants. The investigation was retrospective in design. It started by 
observing infants with malformations and then questioning their mothers on the 
occurrence of rubella during the pregnancy. The authors concluded that, if a 
woman had rubella during the first two months of pregnancy, the chance of 
giving birth to a congenitally defective child was 100 per cent, and, if she had 
rubella during the third month, the chance was about 50 per cent. Other retro- 
spective studies have also shown rates of 80 per cent or more, and these astound- 
ing percentages have been accepted by many physicians as authentic rates of 
incidence, with the result that pregnant women have been urged to have ther- 
apeutic abortions if they have had rubella. 

A little thought will show the inaccuracy of the percentages cited. Retrospec- 
tive studies may be inaccurate for several reasons, but the main objection to them 
is statistical. No consideration is given to the children who were born normal and 
who therefore escaped from the study. If 100 pregnant women give birth to 100 
infants, of whom 10 are deformed, the incidence is 10 per cent. If the inquiry 
starts with the 10 deformed infants and works back, the finding will be that all 
their mothers had rubella during pregnancy. This can thoughtlessly be con- 
sidered a 100 per cent incidence. 

A few prospective studies have been reported. Ingalls obtained a record of 63 
births to women who had had rubella during the first trimester of pregnancy. 
Five of these births were stillbirths, and in nine cases there were congenital de- 
formities. 

The present investigation was carried out in New York City from 1949 to 
1955. Of 104 women who had rubella during the first trimester of pregnancy, 27 
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per cent gave birth to normal infants, 3 per cent to congenitally malformed in- 
fants, 3 per cent to stillbirths, and 12 per cent to other nonviable fetuses. Ther- 
apeutic abortions were performed on 46 per cent, and the cases of 10 per cent 
were lost from the study. 

The incidence of congenital deformities among the live-born babies of women 
with rubella during the first trimester of pregnancy was 9.7 per cent. In a similar 
study elsewhere in New York City of pregnant women who did not have rubella, 
reported recently, the incidence of congenital malformations was 7 per cent. If 
only defects of the brain, eyes, ears, and heart are considered in the latter study, 
the incidence was 1.9 per cent. 

Large-scale prospective studies with controls are needed to determine the 
comparative rates of incidence. The available data indicate a rate of about 12 
per cent of total births, instead of the fantastically high rates given by earlier 
authors. Blanket advocacy of therapeutic abortion in pregnant women who de- 
velop rubella during the early months of pregnancy is medically unjustified. 
Exposure of susceptible young girls to cases of rubella, which is a mild disease 
rarely causing complications in childhood, is medically justified and is a sound 
public-health procedure. Early contraction of rubella confers a permanent im- 
munity that will obviate later anxiety if the subject is subsequently exposed to 
the disease during pregnancy. 


Comment: For at least 15 years it has been known that if rubella was contracted early 
in pregnancy serious harm to the developing embryo might result. Congenital malforma- 
tions once thought to occur entirely by chance have more and more come to be recognized 
as a result of some maternal infection passed to the fetus through the placenta. Now, as 
pointed out by Greenberg and co-workers, many pregnant women and even some physi- 
cians believe that if rubella occurs in early pregnancy stillbirth or congenital malforma- 
tion of the infant is inevitable. This impression is due primarily to two fallacies. Ingalls 
pointed out that early studies were retrospective, starting with malformed infants and 
getting a history of the diseases the mother had in pregnancy. Such studies take no ac- 
count of illnesses occurring during pregnancy in women who delivered normal babies. It 
now appears that many women have normal babies despite infections contracted during 
pregnancy. The other fallacy is that in many cases the diagnosis of rubella was not made 
by a physician. The mother thought she had this disease or something quite like it and 
was often vague about the exact time of its occurrence as related to her pregnancy. On the 
basis of such studies, the risk of stillbirth or congenital malformation was placed between 
50 and 100 per cent by some early observers. Later observers in the United States and 
Sweden estimated that if rubella occurred in the first trimester of gestation the risk of 
stillbirth was about 9.5 per cent and the risk of congenital malformation about 7 per cent. 

As pointed out by Pitt, a prospective, as opposed to a retrospective, study should meet 
the following requirements: (1) Selection of cases should be made before delivery. (2) All 
mothers who contract rubella during pregnancy should be included regardless of the 
trimester of gestation in which the disease occurs. (3) Only those whose rubella occurred 
during pregnancy should be included. (4) Only those in whom the diagnosis of rubella was 
made by a physician should be included. (5) The outcome of the pregnancy must be 
recorded. (6) A control series should be observed. (7) A follow-up of the infants by an 
examiner who does not know whether the mother had rubella during pregnancy or not 
should be made. (8) A large enough series to be statistically significant should be studied. 
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The last point presents some difficulty in the absence of an epidemic. In Ingalls’ prospec- 
tive series fetal death or congenital malformations resulted in 20 per cent of the preg- 
nancies of women who had rubella in the first trimester of gestation. 

Ward and Parker, using convalescent serum from rubella patients to treat women 
exposed to rubella during pregnancy, observed an attack rate of only .09 per cent in these 
women compared with 10.8 per cent in pregnant and 12 per cent in nonpregnant controls. 
Although they cite others as finding y-globulin ineffective, they believe that if it is given 
early in the incubation period it offers enough protection to justify its use. One great 
difficulty in this regard is the fact that the disease is transmitted by persons who are in 
the prodomal stage and the pregnant woman often does not know she has been exposed, 
especially since the exposure may have occurred in a public place. The question of whether 
the pregnant woman who contracts rubella early in pregnancy should have a thera- 
peutic abortion is a difficult one. The disease does not complicate labor, but there is 
great danger of serious psychic trauma if the infant produced is malformed. The fact 
that the chances that the infant will be normal in spite of the mother’s infection are 
much better than was formerly thought seems a valid reason not to interrupt pregnancy. 

EDITORIAL 
J.A.M. A., 1957, 166: 688 


CLINICAL-STATISTICAL AND GENEALOGIC-GEMELLARY STUDY 
ON MYOPIA 


A. ALIqu0-MazzEI 
Oculistic Department, City Hospital of Udine, Udine, Italy 
Bol. ocul., 1956, 35: 657-711 


During the last 15 years the author isolated 5964 (13.5 per cent) cases of 
myopia from among the 43,860 persons, mainly farmers. Most of the patients 
with myopia had a parent, an ancestor, collaterals or descendants with myopia. 
Although infants and old persons were among those with myopia, 42 per cent 
were under 20 years of age and 55 per cent under 25. Women were affected more 
often than men. Axial myopia was present in 9313 eyes and was either simple or 
associated with myopic astigmatism. Myopia was very slight (up to 2.5 D) in 
331% per cent of the patients; slight (up to 4 D) in 50 per cent; moderate (4 to 
9 D) in 25 per cent; high (9.5 to 20 D) in 17.17 per cent and extreme (more than 
20 D) in 0.89 per cent. When the degree of myopia is high in the first years of life 
and the only alteration in the fundus oculi is a small myopic crescent, the myopia 
should be considered congenital. 

Monocular myopia was present in 629 patients with emmetropic or slightly 
hyperopic refraction in the other eye in 78 per cent or simple myopic astig- 
matism in the remainder. Monocular myopia may become bilateral during the 
period of growth; the cases that remain monolateral are generally those in which 








88 SURVEY OF OPHTHALMOLOGY 


refraction was already high during the first years of life and does not change or 
only very slightly in years. 

In general patients with monolateral myopia are the descendants of people 
with bilateral myopia, either symmetric or with monolateral predominance. 
Often they are the descendants of people with emmetropic vision who are 
evidently carriers of the character. 

Study was made of eight pairs of twins with myopia. Seven of the pairs were 
identical, and their ages ranged from 2 to 19 years. Myopia corresponded in all 
pairs of twins except in the single pair of fraternal twins, with differences of not 
more than 2 D even in myopia of high degree. It is concluded that in myopia 
endogenous factors prevail. 

There was no direct relationship between the degree of myopia of the parents 
and that of the children. Most pairs of twins had regular astigmatism. Regular 
astigmatism is congenital and presents a recessive and also a dominant hereditary 
character, although it can vary by degree and position of the axis in the various 
members of the same family. 

The problem of the heredity of myopia was studied by the genealogic tree of 
30 patients hospitalized for chorioretinal complications. Often the children and 
grandchildren of myopic persons who had normal vision had not as yet reached 
the age in which myopia generally begins. In families of myopic persons whose 
parents have apparently normal vision, myopia is often present in some brother, 
cousin, uncle or grandparent, who is thus considered the carrier. If the grand- 
parents also have apparently normal vision, myopia is present in their collaterals, 
which fact proves that they also are carriers. 

The genealogic cards of some patients showed that myopia was present in 
members of the last generation in a 1:3 ratio but had not been present in any 
member of the preceding three generations. Because these were families of 
healthy and strong people and the defect of refraction cannot be ascribed to any 
other cause, it can only be explained by hereditary transmission of a simple re- 
cessive type. The 1:3 ratio in the last generation would indicate that both 
parents must be considered carriers of the character in heterozygotes whereas the 
brothers of these must be considered half normal and half carriers; the pair of 
paternal and maternal grandparents must consist of one member with normal 
sight and one a carrier. 

Children of parents who are both myopic are usually myopic. When only one 
of the parents is myopic, some of the children are normal and some myopic. The 
healthy children are thus healthy only phenotypically but genotypically they are 
all affected by, or carriers of, the character. The diverse degree of myopia among 
members of the same family seem to be related to the diverse ‘‘penetration’”’ of 
the genetic carrier of the character. 

Myopia was associated with such hereditary conditions as universal albinism, 
retinitis pigmentosa or pigment degeneration of the retina and idiopathic con- 
genital hemeralopia. Of 20 patients with universal albinism 80 per cent had 
myopia of moderate or high degree with nystagmus; 21 of 30 patients with 
retinitis pigmentosa or pigment degeneration of the retina had myopia of moder- 
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ate or high degree. Several members of two families with idiopathic congenital 
hemeralopia had also myopia of high degree. The frequent association of a 
familial character with a hereditary one seems to support the hereditary char- 
acter of the first. Myopia was never associated with typical coloboma or an- 
iridia. 

This study indicated that myopia is independent of particular conditions of 
environment, life and work and that myopia progresses parallel with growth, 
often becoming arrested when growth stops. Because myopia develops independ- 
ently of any external influence it cannot be prevented. 


Comment: Dr. A. Aliquo-Mazzei’s premise that myopia is genetically determined is 
well supported by this voluminous survey of his myopic patients. His conclusion that 
myopia is transmitted as a simple recessive, however, is open to considerable question 
and for the following reasons: 

(1) Aliquo-Mazzei’s data was secured through clinical (total) refraction and it is well 
known that it is fallacious to attempt genetic interpretation when one is so restricted. 

There are four optical components of the total refraction: corneal refraction, depth of 
anterior chamber, lens refraction, and axial length. Each of these components can and do 
exhibit a wide variability of expression. There is some evidence, furthermore, that each 
component may present different and independent modes of inheritance. To quote A. 
Sorsby, “A genetic analysis of refractive error is possible only if the mode of inheritance 
and the course of the postnatal development of each of the variable components are 
known.” 

(2) The relatives (affected) of the myopic patients utilized in this study were not 
examined personally by the author but rather anamnestic evidence was frequently ac- 
cepted as validating the presence of myopia in such individuals. Such reliance on hearsay 
is both hazardous and unscientific. 

(3) Monozygosity of the twins utilized in the study was ascertained upon “similarity of 
resemblance.” In our experience, even with the most careful of serology, one frequently 
cannot be certain of the zygosity of the twin partners. 

There is a most pressing need for an extensive, carefully controlled, long term study 
of the inheritance of the individual components of the total refraction. This study would 
need take into consideration the postnatal development of each of the variables. 

Haro F. Fats 








SYSTEMIC DISEASE 
DIABETIC RETINITIS IN CHILDHOOD 


E. Hetnsius 


Department of Ophthalmology, Heidberg Hospital, Hamburg, Germany 


Deutsche med. Wehnschr., 1957, 82: 918; German M. Monthly, 1957, 2: 183-187 


Retinal changes have become more and more common in diabetic adults, 
probably because of the longer life expectancy of patients with this disease. 
Until recently diabetic retinitis in childhood was thought to be extremely un- 
common and single cases were reported as rarities in the medical literature. Little 
is known about the frequency of diabetic retinitis in children, but since the in- 
troduction of insulin the life expectancy of diabetic youths and children has much 
increased, and one would expect diabetic retinitis to have become more frequent 
in this age group. Since 1947 statistics on diabetic retinitis in childhood have 
been published (Table 1). Engleson’s series is especially noteworthy as he reported 
132 diabetic children, 30 per cent of whom had diabetic retinitis. 


CLINICAL MATERIAL 


Ophthalmoscopic examinations were carried out in diabetic children in a sum- 
mer camp. Of 78 children, 17 had changes in their retinas. In 5 children there were 
capillary aneurysms or small capillary hemorrhages; 5 children showed typical 
white exudates and 8 children had irregularities of the venules, tortuosities and 
segmental dilatations; 1 child in the last group also had capillary aneurysms. 

If one compares these changes with previous observations (Table 2), this group 
of children showed mainly the early stages of capillary and venous damage. In 
addition, absent macular reflex and depigmentation were seen in 5 cases, changes 
which are usually observed in elderly adults only, although it has been pointed 
out before that these abnormalities, “the changes of wear and tear of diabetes,” 
can be found in any age group. Our observations are the more noticeable as 
children usually have a very well marked macular reflex and distribution of pig- 
mentation. 

Children of all ages between 9 and 19 years were affected (Table 3). If one can 
rely upon the history, it appears that all children with diabetic retinitis had had 
clinical diabetes for at least 4 to 8 years, whereas diabetic children with normal 
retinas had been ill for only 1 to 4 years. As the children remained in the camp 
for 4 weeks it was possible to determine whether their carbohydrate metabolism 
was stabilized, whether they had a tendency to hypoglycemia, whether there 
were any peculiarities in their blood sugar curves and what dosage of insulin they 
required. These tests revealed that there was no connection between carbohy- 
drate metabolism and retinitis. 

The capillary resistance was increased in 8 out of 78 children, but none of the 
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TABLE 1 
Incidence of Retinal Changes in Young Diabetics 
Investigator Po ...i. | fie Age of Patients Incidence 
years % 
ER ora vas ucesngueeke 1939 28 Under 40 14 
MIN i Stidceacessra wees 1945 200 Under 40 12.8 
REG vee eee ere eee 1945 60 Under 40 23 
Kumm, Mehlhose, Obal..... 1949 177 Under 40 20.8 
| AS eee ae 1950 160 Under 40 13 
a ey ne 1953 48 Under 40 42 
White, Beetham............ 1935 33 1-20 (3 times) 
I io oases Hues 1945 15 1-20 (4 times) 
DEGTIOIWETOMR..... 60 oc ccce cece 1947 265 1- 9 3.1 
ET 1947 434 10-19 3 
PN oc aces ncbsexextees 1954 132 Under 20 30 
| RESTS ene ener» 1956 78 9-19 22 
TABLE 2 
The Main Stages of Diabetic Retinitis 
Capillary Damage Arteriosclerotic Types Venular Damage 
Early signs.........| Capillary aneu- | Narrow arterioles with | Irregularities in the 


rysms 


Signs at height of 


disease........... Secondary punc- 
tate hemor- 
rhages 
Late signs..........| Renitis punctata 


centralis 








irregularities in the 
lumen 


Whitish yellow exu- 
dates at posterior 
pole 


Retinitis circinata, 
widespread degener- 
ation in the vicinity 
of the macula 





lumen and ampullary 
dilatation of retinal 
veins 


Microthromboses, vit- 
reous hemorrhages, 
preretinal hemor- 
hages 

Retinitis proliferans 














TABLE 3 
Retinal Findings, Age and Sex of 78 Diabetic Children* 
Retinal Signs Female Male Ages Total 

Capillary aneurysm............ 5 13, 13, 14, (15)*, 19 5 
WE GIN. 55k ccc de cesesuons 2 3 11, 13, 17, 17, 17 5 
Changes in venules............ 2 5 (6)*| 9, 11, 12, 13, 14, (15)*, 17, 18 7 (8)* 
Absent macular reflex and 

changes in pigmentation..... 4 1 12, 13, 14, 15, 17 5 
Optica atrophy and choroiditis.. 1 12 1 
Excessive -myopia.............. 1 | 15 1 
fn Cr terre 34 20 9-19 54 














* One 15-year-old boy is mentioned twice. 
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cases with retinitis was among these 8. Only the electrocardiographic findings 
appeared to be of some significance, as mild myocardial damage was observed in 
4 patients and all of them had retinitis. Boys were more commonly affected than 
girls. This difference in the sex incidence has previously been noticed in cases 
with severe diabetes. Examination of the kidneys showed no abnormalities. As it 
is known that capillary aneurysms and hemorrhages will develop into typical 
retinopathies later on, it can be assumed that the 8 patients with venous changes 
will develop a proliferating retinitis in the future. It is as yet unknown why in 
some cases nervous changes, in others capillary damage, and in yet others arterio- 
sclerotic changes develop. It is possible that endocrine factors play a role in 
producing them. This is confirmed by the observation that severe cases of diabetic 
retinitis are usually found between the ages of 20 to 25 years, or at about the 
fortieth year of life, ie., in age groups where endocrine factors play a specially 
noticeable part. 


THE RESPONSES OF THE SMALLER BLOOD VESSELS AND THE 
SERUM PROTEINS IN PREGNANT DIABETIC SUBJECTS 


Irvine H. LEoPpoip 
University of Pennsylvania, Philadelphia, Pennsylvania 


Diabetes, 1957, 6: 363-364 


Conjunctival vessels have been under scrutiny for many years in an effort to 
learn more of the role of the capillaries in human disease. The conjunctiva repre- 
sents the unique area of the body in which it is possible to study and trace the 
capillary bed from the arteriolar to the venular end. This observation can be 
made with a minimum of trauma so that the normal activity of the functioning 
components of the bed will not be disturbed. 

The conjunctival vessels have been studied in patients with systemic hyper- 
tension (Lee and co-workers, 1951; Glack and co-workers, 1949). Lee (1955), for 
example, noted changes in hypertension associated with vasoconstriction, ab- 
normal reactivity to locally instilled epinephrine and permanent change in vascu- 
lar topography in the form of elongation, coiling and tortuosity of the tissue 
capillaries. He also described vasoconstriction of the minute terminal arterioles 
and metarterioles. 

According to earlier workers (Rollin, 1934; Pletnava, 1938; and Sedan-Bauby, 
1949) the condition of the conjunctival vessels is a reliable guide to the state of 
the circulatory system in individuals with systemic hypertension. 

The conjunctival vessels in diabetics have been under close study many years. 
The first reference to the occurrence of aneurysmal dilatations in the conjunctival 
vessels in diabetes is that of Bajardi (1901). He stressed their significance only 
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when they were present in large numbers. A similar conclusion was reached by 
Keller in 1920 and Streiff in 1914. Keller (1920) also noted the presence of ar- 
teriolar constriction, venular dilatation and congestion of the conjunctival vessels. 
Ruedeman (1933) found no diagnostic changes in the diabetic conjunctiva and 
Waite and Beetham (1933) reported the results of an examination with a slit 
lamp of the conjunctiva of over 2000 diabetic subjects and made no mention of 
microaneurysms. Koby (1930) noted considerable dilatation of the conjunctival 
veins in diabetics. Along the same line, Janert and Olbert (1955) found changes 
in the conjunctival veins which were significantly more frequent in diabetics 
than in normal subjects. 

Ashton (1949) made preparations of postmortem conjunctiva and found no 
evidence of microaneurysms, whereas Friedenwald in 1952 concluded that about 
5 per cent of diabetics with retinopathy showed saccular aneurysms in the con- 
junctival capillaries, an incidence which he considered to be somewhat higher 
than in nondiabetics. McCullogh and Pashby (1950) noted a very high incidence 
of conjunctival aneurysms in diabetics as did Weinstein and Forgacs (1951). 

Conjunctival aneurysms do occur occasionally in healthy subjects but more 
frequently with advancing age in otherwise healthy elderly people. They have 
been described in many other nondiabetic diseases including syphilis, anemia, 
leukemia, renal disease and gout and particularly in patients with marked 
arteriosclerosis. 

Cook reinvestigated this problem in 1954 and noted an increased incidence of 
saccular conjunctival aneurysms in the hypertensive patients in the diabetic 
group as compared to those without hypertension. He believes that the greater 
incidence of aneurysms in the diabetic as compared to the nondiabetic subjects 
may be explained by the greater incidence of hypertension in the diabetic group. 
Therefore he did not believe that one could postulate a specific conjunctival 
vascular lesion in diabetes analogous to that occurring in the retina. 

Hoffman and Kruger (1955) applied suction in measured quantity to the bul- 
bar conjunctiva and found variations in capillary fragility, particularly in pa- 
tients with hypertension. An astonishingly low abnormality of conjunctival 
capillary fragility in patients with diabetes was reported. 

Ditzel and Moinat have reinvestigated the changes which may take place 
in conjunctival vessels in normal patients during pregnancy and compared 
those with the alterations which occur in diabetics going through pregnancy. 
These investigators were aware of the earlier work of Landesman and his co- 
workers (1953, 1954) who had reported progressive constriction of the arteri- 
oles, reduction in blood flow during pregnancy in normal individuals, partic- 
ularly in the third trimester. They were also stimulated to carry out this 
investigation by the earlier reports of Odell and his co-workers (1947) who had 
attempted to correlate intravascular erythrocyte aggregation as seen in the con- 
junctival vessels with changes in plasma protein which had been shown to occur 
during pregnancy. Ditzel and Moinat’s studies are of particular interest because 
they show a definite association in protein changes during pregnancy and vascular 
and intravascular responses of the conjunctival vascular bed. They observed the 
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lateral bulbar conjunctiva with a stereobinocular ophthalmoscope. Usually they 
employed a magnification of 48 to 64 times. Occasionally, for short observa- 
tion they used a magnification of 144 times. The vessels were photographed, the 
speed of the linear velocity of the blood cells and the diameter of the vessels were 
measured. They graded the changes in the caliber of the arterioles, capillaries 
and venules and also observed intravascular erythrocyte aggregation as well as 
perivascular changes. 

All of the alterations which Ditzel and Moinat observed in diabetics during 
pregnancy occurred also in normal pregnancies uncomplicated by diabetes. 
However, the changes took place earlier and with greater frequency in the dia- 
betics than in the nondiabetics. The changes they noted included arteriolar 
constriction, venular distention, capillary tortuosity, edema, hyaline infiltration 
and erythrocyte aggregation. In normal pregnancy there was a definite alteration 
in blood proteins characterized by lowering of the total protein content, a pro- 
gressive decrease of albumin and a slight increase in a-2 globulin. The most con- 
sistent change noted in the globulins appeared to be an increase in the §-lipo- 
proteins during the last weeks of pregnancy. The same changes took place in the 
diabetic pregnancy, but the major fluctuations in the serum protein pattern 
occurred earlier in the pregnancy. Lipoproteins were involved particularly. These 
changes may have been related to the periods of poor control of the diabetes. After 
delivery, the different factions tended to return to their prepregnant level. 

These results are quite stimulating. They may be related to altered hormone 
equilibrium occurring in pregnancy. It is possible that the conjunctival vessel 
changes may be reflecting alterations that are occurring in vessels of similar size 
elsewhere in the body. It may be that the vasomotor changes observed in the 
conjunctiva are the initial step leading to vascular degeneration in the vessels of 
similar size throughout the body. 

Although earlier workers had observed an increase in severity of diabetic 
retinopathy during pregnancy, in the present series Ditzel and Moinat were 
unable to detect any significant increase in retinopathy associated with changes 
observed in the conjunctiva. It may be that the conjunctival changes are earlier 
ones and similar alterations cannot be picked up in the retina due to the lack of 
adequate magnification by the presently available methods for studying the 
retinal vessels and periretinal vessel tissue. 

It may be that the vascular changes noted in the conjunctival vessels in preg- 
nant diabetics are closely related to the protein changes studied. Possibly they 
are related to some other factors, such as alterations in systemic blood pressure. 
Regardless, the technic employed by Dr. Ditzel and Dr. Moinat and their pred- 
ecessors affords an opportunity to study the predisposing and disposing factors 
for the vascular degenerations that are responsible for some of the most serious 
complications of diabetes. 
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HEADACHES OF OCULAR ORIGIN 


J. Rospies AND R. ALAMILLA G. 


Bol. del Hosp. oftal. Ntra. Sra. de la Luz., 1957, 10: 7-13 


Ocular disorders causing headache can be divided into two groups: (1) Diseases 
of the structures of the eye (tumors, infections, intraocular hypertension and so 
forth) and (2) errors of refraction or imbalance of the ocular muscles. There is a 
separate group of disorders in which ocular pain is associated with headache in 
absence of ocular disturbances. The coexistence of ocular pain and headache 
depends on the presence of a common physiopathologic relationship between the 
two types of pain. Migraine, certain nasal diseases and some intracranial aneu- 
rysms correspond to this group. The diseases or disorders of the structures of the 
eye which are most commonly associated with headache are: Keratitis, corneal 
ulcers, corneal foreign bodies, iritis, iridocyclitis, acute glaucoma, chronic glau- 
coma (occasionally), optic neuritis, and tumors. Any one of these disorders may 
stimulate the endings of the sensitive nerves of the conjunctiva, the cornea, and 
the uvea, and elicit an afferent nervous current, which travels through the fifth 
cranial nerve to the trigeminal spinal nucleus in the medulla oblongata. The 
nervous impulse travels on to the anterior brain and causes pain in the eye, and 
at the same time stimulates neurons within the nucleus in such a way that pain 
is referred to the trigeminal zones adjacent to the eye. Referred pain is produced 
by the convergence projection mechanism. 

Photophobia is a common symptom of disturbances and diseases of the struc- 
tures of the eye, as well as of certain diseases of the infectious meningoencephalitic 
type. It is caused by stimulation of the mesencephalic nucleus of the trigeminal 
by visual impulses traveling along the fibers of the optic tract. 

Errors of refraction and imbalance of the ocular muscles are often associated 
with headache. Hyperopia, astigmatism and anomalies of accommodation, in 
addition to headache cause various ocular symptoms of eye strain. The ocular 
symptoms consist mainly of congestion of the conjunctiva and a feeling of intra- 
ocular discomfort reported by the patient. The physiopathologic mechanism of 
the development of headache due to errors of refraction and imbalance of the 
ocular muscles consists chiefly of sustained muscular contraction. Headache is 
the result of either (1) sustained contraction of the intraocular muscles, asso- 
ciated with excessive accommodation or (2), rarely, great or sustained contrac- 
tion of extraocular muscles in a visual effort to produce distinct retinal images 
and a simple binocular vision with fusion. 

Pain unrelated to ocular disorders that is localized in the eye and in the terri- 
tories adjacent to the eye, is caused by migraine, certain nasal disorders of intra- 
cranial aneurysms. In reality, the pain of migraine is neither ocular nor cutaneous, 
but merely vascular. It is caused by irritation of the endings of the trigeminal 
nerves in the walls of a dilatated artery and is erroneously localized in the eye or 
hemicranium by the patient. Certain nasal disorders and intracranial aneurysms 
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Causes 


Types of Headache 


Other Symptoms 







































10. 


. Ulcerous kera- 


titis and for- 
eign bodies in 
the cornea 


. Iridocyclitis 


. Acute glaucoma 


. Chronic glau- 


coma 


. Optic neuritis 


. Hypermetropia 


. Presbyopia 


. Latent strabis- 


mus (exopho- 
ria or esopho- 
ria) 


. Paralysis or par- 


esia of some of 
the external 
rectus mus- 
cles, or oph- 
thalmoplegia 
of any kind 
Weakness of 

convergence 





Fronto-temporal headache 


Generalized headache or dull 
pain in the globe of the eye, 
irradiating to the trigeminal 
territory 

Pain in the eye itself, irradiated 
to the trigeminus and all over 
the head; nausea 

As a rule there is no headache; 
occasionally neuralgic pain, 
mostly frontal 


Deep orbital pain which is often 
increased by ocular move- 
ments 

Frontal headaches (above the 
brows), with irradiation to 
temporo-occipital region and 
occurring in connection with 
close eye work 

Frontal headaches similar to 
those in hypermetropia 

Ocular fatigue, unpleasant feel- 
ing of discomfort in the head 
which may irradiate to the 
nape of the neck and the 
shoulders; dizziness and nau- 
sea sometimes occur 

Dizziness, nausea, marked ocu- 
lar fatigue, unpleasant feeling 
of discomfort in the head 


Appears especially as a result of 
reading or close eye work 





Sensation of a foreign body; 
smarting; photophobia; spasm 
of the orbicularis muscle 


Photophobia, more intense in the 
light; ciliary injection; hyper- 
emia of the iris; synechiae; 
descementitis 

Edema of cornea, loss of vision; 
narrowing of the anterior 
chamber; pupil large and fixed 

Sometimes disorders of vision; 
narrowing of the visual field; 
excavated papilla; haloes in 
colors 

Diminution of visual acuity, 
sometimes sudden, amounting 
in certain cases to amaurosis 

Indistinct vision; headaches dis- 
appear when glasses are worn 


The sypmtoms disappear with 
the use of glasses 

Indistinct vision; diplopia some- 
times; pain disappears if one 
eye is covered (cover test or 
Madox test) 


Indistinct vision; diplopia some- 
times; pain disappears if one 
eye is covered (cover test or 
Madox test) 


Indistinct vision; diplopia some- 
times; pain disappears if one 
eye is covered (cover test or 
Madox test) 





that cause headache and pain in the eye have been discussed in the literature 
and are therefore not dealt with in detail in this article. A differential diagnosis 
between headaches which have no relationship to the eye and headaches of purely 
ocular origin is of importance. The following table in which the authors present 
a synopsis of headaches of purely ocular origin, showing the causes, the type of 
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pain produced and other accompanying symptoms may be helpful in arriving at 
a diagnosis. 


Comment: The complaint of headache is probably one of the most frequently en- 
countered symptoms heard by the ophthalmologist. Many patients appear to have been 
so conditioned that they feel that unless they state that they have headaches arising 
from their eyes they will not obtain new lenses or not be fully examined. Careful query, 
however, indicates that the “headache” usually consists largely of a sense of fullness or 
dull pressure in the region surrounding the eyes, which may or may not be associated 
with use of the eyes. 

Several points concerning the symptom of headache are well worth remembering. In 
the average uncorrected myope there may be little or no accommodation for near work 
and headache cannot occur because of an accommodative anomaly. Some of these pa- 
tients, however, have defective convergence when they attempt to read without lenses 
and this may be the source of symptoms. Hyperopes may develop discomfort with sus- 
tained near work even though they have 20/20 vision without correction. It is unlikely, 
though, that the correction of one-quarter or one-half diopter of hyperopia or hyperopic 
astigmatism will have any particular optical effect upon the mechanism of these symptoms 
although their psychic value cannot be discounted in some patients. Spectacles, however, 
are an expensive, and to many, an annoying placebo. 

Discomfort arising from the eyes should always be relieved with aspirin and will not 
persist overnight. The patient who describes a morning headache related to the use of 
the eyes the previous evening is frequently one who has an exaggerated response to all 
stimuli, and if glasses are prescribed to relieve this symptom, will likely be unhappy when 
the headaches continue. 

Frank W. NEWELL 
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AMAUROTIC FAMILY IDIOCY 


BERNARD Sacus, M.D. 
New York, New York 


The Eye and Nervous System, Edited by W. C. Posey, M.D. 
and W. G. Spiller, M.D., pp. 532-537, Lippincott Co., 
Philadelphia, 1906 


The above title was given by me to a rare disease affecting several members of 
the same family, and characterized by a distinct lack of mental development, by 
a progressive weakness of all the muscles of the body, and by a defect in vision 
(associated with changes in the macula lutea and optic nerve atrophy) terminat- 
ing in complete blindness. The disease is generally fatal, the children dying as a 
rule in a condition of complete marasmus before the end of the second year of life. 

History.—In 1881 Waren Tay described a case presenting “symmetrical 
changes in the region of the yellow spot in each eye of an infant. The child was 
twelve months old. It was deficient in holding up its head or moving its limbs. 
There was weakness but no absolute paralysis of any part. Its cerebral develop- 
ment was slow and poor. At the first examination, March 7, 1881, the optic disks 
were apparently healthy, but in the region of the yellow spot of each eye there 
was a conspicuous, tolerably diffuse, large white spot more or less circular in 
outline, and showing at its centre a brownish-red, fairly circular spot contrasting 
strongly with the white patch surrounding it. This central spot did not look at 
all like a hemorrhage, nor as if due to a pigment, but seemed a gap in the white 
patch, through which one saw healthy structures.’”’ The author likened these 
appearances to those one is familiar with in cases of embolism of the central 
artery of the retina. He believed the changes in the retina to be “possibly con- 
genital.” Five months later another examination was made, showing that the 
disks had become atrophied, but that the changes in the macula lutea were the 
same as before. In the same family, according to Waren Tay’s later reports, three 
similar cases had occurred, each one of the children presenting ocular symptoms 
and exhibiting physical conditions that were similar in all respects, and all three 
dying before the age of two years. This peculiar ophthalmoscopic finding was 
noted by Magnus, Goldzieher, Wadsworth of Boston, Hirschberg of Berlin, and 
H. Knapp. 

In 1887, without any knowledge of the cases described by the oculists, I pub- 
lished the history and the postmortem record of a patient suffering from what 
appeared to be a peculiar form of idiocy associated with blindness. The family 
character of the affection was not evident until a sister of my first patient became 
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similarly affected. In still another family I saw another instance of this affection, 
and received the history of three other children who had been afflicted with and 
had died of this disease. 

Kingdon, of Nottingham, called attention to the fact that the rare condition 
reported by the oculists was part of the disease which I had described. In 1894 
Carter collected all cases of this disease known up to that time, and in 1896 T was 
able to give a list of nineteen cases of which eight had come to my own notice. 
Since the publication of this last paper other cases of this sort have been described 
and published by American and some European writers. In Europe cases have 
been published by Kingdon and Russell, Higier, Falkenheim, Shaffer, Frey, and 
others. In 1901 Falkenheim analyzed a series of sixty-four cases and since that 
time others have been reported both here and abroad. 

Symptomatology.._As a rule, the children affected with this disease are born 
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at full term and apparently in perfect health. They do well until the first three to 
six months of life, when they become listless and apathetic, move their limbs very 
little, and show the first signs of visual disturbance which ultimately leads to 
blindness. The child is not able, as the months go on, to hold up its head or to 
sit up. Its muscles are either flaccid or spastic; the reflexes are normal, a trifle 
subnormal, or exaggerated. In some cases there is an unusual sensitiveness to 
touch and to sound (hyperacusis), the child being startled by the slightest noise 
occurring in the room. Convulsions are present in some cases but are not an 
integral symptom of the disease. All the functions of the body are ina low state 
of activity. The children are subject to frequent bronchial attacks and soon show 
gastro-intestinal disturbances. An examination of the fundus reveals the peculiar 
condition so well described by Tay. There is a gradual increase of all the symp- 
toms, the mental defect becomes more and more noticeable, the palsy more 
extreme, complete blindness is established and the child gradually lapses into a 
condition of marasmus in which it dies as a rule before the end of the second year. 
The chief symptoms may be summed up as follows: (1) Mental impairment ob- 
served during the first months of life and leading to absolute idiocy; (2) paresis 
or paralysis of the greater part of the body, and this paralysis may be either 
flaccid or spastic; (3) the reflexes may be normal, deficient or increased; (4) a 
diminution of vision terminating in absolute blindness (the cherry-red spot in the 
region of the macula lutea and later optic nerve atrophy); (5) marasmus and a 
fatal termination, as a rule, before the age of two years; (6) the occurrence of the 
affection in several members of the same family. 

The changes in the macula lutea are so striking that they constitute a very 
important symptom of the disease. But it is to be noted that the disease can be 
diagnosticated even in the absence of this one symptom, and that in some of the 
cases the general cerebral symptoms are developed some months prior to the 
retinal changes. Koller has reported a case in which at the first examination the 
changes in the macula lutea were not in evidence although they appeared later 
on, and in Higier’s case the optic nerve atrophy was much more pronounced than 
the changes in the macula lutea. 

Etiology.—The causes underlying this disease are still obscure. In some of the 
families there has been blood relationship between the parents, in many others 
no such relationship existed. Injury to the mother during pregnancy has been 
noted in several of the cases and the tendency to mental derangement in the 
families of one or both parents is also suggestive of another possible factor. The 
family predisposition is evident from the fact that twenty-eight cases have 
occurred to my knowledge in fifteen families. Carter was the first to call attention 
to the fact that all of the cases reported have occurred among Hebrews, and even 
at this day I can say that I know of no indubitable case occurring in others. The 
racial feature of the disease is all the more astounding, because other diseases to 
which it must necessarily be more or less closely allied have been observed and 
recorded among all races and all nationalities. 

The disease runs its course, as was intimated above, in a little less than two 
years. I have encountered but a single prominent exception to this rule, and in 














CLASSICS OF OPHTHALMOLOGY 101 


this instance the child had attained the age of five and a half years when I ex- 
amined it, and it is, so far as I know, still living. The characteristic symptoms of 
the malady were present, and the same symptoms had been presented by two or 
three other members of this family. Spiller threw out the hint that the symptoms 
and the anatomical changes may vary somewhat if some of these children should 
live beyond the usual term of years. Many of these children are extremely well 
nourished at birth and for the first few months of life. By degrees they lapse into 
a state of marasmus to which they slowly succumb. I wish to insist on marasmus 
as a very important symptom of the condition, and the emaciation observed in 
such cases is so extreme that it unfortunately makes of the child a most disagree- 
able object. One writer has referred to sudden death as characteristic of the dis- 
ease, but the very opposite of this has been observed in my experience. 

Pathological Anatomy.—In my first case of palsy, in 1887, the outer surface 
of the brain exhibited abnormalities which we were accustomed to associate with 
brains of inferior development. There was a confluence of the central and Sylvian 
fissures and a complete exposure of the island of Reil. There was unusual harden- 
ing, the knife grating on removing a small section of the cortex. On microscopical 
examination the most important changes were found in the cortex, and sections 
were taken from the frontal lobes, motor areas, from the base of the 3d convolu- 
tion, from the first temporal, and from a part of the apex. The same changes 
were found practically throughout the cortex. It was possible to make out the 
various layers of cells, but examination and a most careful search on removal of 
the sections showed that there were scarcely half a dozen pyramidal cells which 
presented anything like their normal appearance. The contour of the cells was 
either rounded or elongated, and the cell protoplasm exhibited every possible 
change such as we note in degenerated cells. In some cells the nucleus and nucleo- 
lus were entirely wanting or were relegated to the margin of the cell. In later 
examinations further changes had been noted. Hirsch was the first to point out 
that these same cellular changes occurred not only in the gray matter of the 
cortex, but in the gray matter of the entire central nervous system, in the cortex 
of the brain, in the basal ganglia, in the gray matter of the spinal cord, and even 
in the spinal ganglion. I was able to corroborate this finding by a later examina- 
tion in another case of my own, and in 1903 I felt warranted in declaring amau- 
rotic family idiocy to be a disease chiefly of the cortex and of the gray matter of 
the entire central nervous system. These findings have received further and most 
satisfactory corroboration in a careful report recently published by Spiller. 
Kingdon, Schaffer, and others, including Hirsch and myself, have found degen- 
eration in the pyramidal tracts, yet this degeneration does not seem to be as 
marked as we would expect it to be from the very considerable involvement of 
the gray matter. 

There is no doubt in my own mind that the disease is developed as the result 
of a congenital defect. The nervous system of such a child is able to perform 
tolerably normal functions until the age of four or six months, then it is no longer 
able to meet the strain put upon it, and an active process of degeneration sets in. 
This degeneration is, to my thinking, a natural result of an arrest of development. 






































102 SURVEY OF OPHTHALMOLOGY 


Gowers has claimed very much the same for some of the scleroses that have de- 


veloped very much later in life, and the fact that the first symptoms of amaurotic . 
family idiocy become evident about six months after birth, does not militate hi 
against the theory of a congenital defective development. pl 
Amaurotic family idiocy should not be regarded as an isolated though interest- N 
ing disease, but all the symptoms and anatomical findings suggest a relationship N 
to other hereditary family affections. h 
Treatment.—Unfortunately, little can be said in favor of any therapeutic of 
measures. It would be natural to infer that the wisest thing to do would be to 
avoid bringing such children into the world; but, as several healthy children have K 


been born to parents who have had one or two children afflicted with amaurotic 
family idiocy, advice bearing upon this point cannot readily be given. In conclu- 
sion I consider it necessary to remind the oculist that these patients can no longer 
be regarded as afflicted with a rare ocular condition, but that the ocular condi- 
tion, interesting as it is, is merely one symptom of an easily recognizable family 
affection. 


Editorial Comment. The London ophthalmologist, Waren Tay, was the first to describe 
the fundi in infantile amaurotic family idiocy, but Sachs investigated thoroughly also 
the associated lesions of the central nervous system. The fundus in a recent occlusion of 
the central retinal artery shows also a milky opacity of the retina with a cherry-red spot 
at the macula, attributable here to edema and subsequent necrosis of the ganglion cell 
laver; but in infantile amaurotic family idiocy the similar ophthalmoscopic picture 
reflects a lipoid degeneration of the ganglion cells with sequential atrophy of the nerve 
fibers. In both instances the red spot at the macula is due to the choriocapillaris shining 
through the thin tissue of this area. In contrast to Tay-Sachs disease, late infantile and 
juvenile amaurotic family idiocy show no racial predilection. These conditions are char- 
acterized likewise by widespread lipoid degeneration but the retinal picture combines 
features of primary pigmentary degeneration with those of Tay-Sachs disease. Instead of 
a cherry-red spot the macula presents a finely mottled pigmentation. In all types of 
amaurotic family idiocy the lipoid disturbance is limited to the ganglion cells of the 
nervous system, but in Niemann-Pick’s disease the lipoidosis involves also the reticulo- 
endothelial system, including the liver, spleen, lymph nodes and skin and the fundus may 
show the typical picture seen in Tay-Sachs cases. Klenk identified the prelipoid substance 
that accumulates in the ganglion cells in the amaurotic family idiocies as a phosphorus-free 
lipid containing carbohydrate to which he gave the name, ganglioside. The ganglioside 
content of the total solids of the normal brain is 0.3 per cent, while in Tay-Sachs disease 
the concentration reaches 4 to 8 per cent, and in juvenile amaurotic family idiocy, 1.5 per 
cent. In Niemann-Pick’s disease the prelipoid that accumulates is sphingomyelin. 
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Biographical Note 


Bernard Sachs (1858-1944) was born in Baltimore and educated at Harvard. Inspired 
by William James, he made psychopathology his major interest. His postgraduate work 
in Europe included study under Waldeyer, Goltz, Kussmaul, von Recklinghausen, Mey 
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nert, Hughlings Jackson, Charcot and Westphal. Shortly after entering private practice 
he identified and investigated infantile amaurotic family idiocy. Another milestone in 
his career was his Treatise on the Nervous Diseases of Children (1895). He was at times 
president of the following societies: American Neurological Association, New York 
Neurological Society, New York Academy of Medicine, and the 1931 First International 
Neurological Congress at Berne. At the age of 84 he was honored by his confreres for the 
half-century he had served as chief and consulting neurologist of Mount Sinai Hospital 
of New York City. 
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Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer’s name and 
address, but these will be omitted on request. 





ABSENCE OF TEARS 


To THE EDITOR: 


A 20-month-old infant has never had any tear secretion since birth. Sometimes at 
the end of a day, or on a windy day, his eyes look inflamed. Are any diagnostic pro- 
cedures indicated? What treatment is used for congenital absence of the lacrimal 
apparatus? 

M. D., Port Arthur, Texas 


Answer: The absence of tears in children is due to agenesis of the orbital gland, 
nuclear dysplasia of the intranuclear pathways, or dysfunctioning of the auto- 
nomic nervous system. The normal lacrimal gland is divided into two parts, a 
larger orbital portion, which lies in the lacrimal fossa in the outer wall of the 
orbit, and a smaller palpebral portion, contained in the upper lid and separated 
from the orbital portion by the orbital septum. 

The lacrimal gland is innervated by both sympathetic and parasympathetic 
fibers which are carried part way to the gland by the facial nerve. The origin of 
the parasympathetic fibers is still uncertain. The sympathetic fibers have little 
to do with the formation of tears, but severance of the parasympathetic supply 
stops tear formation immediately. The syndrome of central autonomic dysfunc- 
tion with defective tear secretion occurs in its congenital form in Jewish families. 
There is a remarkable indifference to pain. As regards an emotional outlet, the 
tear function is replaced by esophagospasm, vomiting, and salivation. 

Absence of lacrimation is physiologic in the very young but may persist for 
some time. In a study of premature newborn infants and fully developed children, 
this condition was found in 13 per cent of the normal and 37 per cent of the pre- 
mature newborn infants. A gradual increase in secretion was found. This fact is 
explained by the assumption of a gradual development of the lacrimal gland. 

The palpebral portion of the lacrimal gland and the accessory lacrimal glands 
that lie neurby in the tissues of the upper eyelid secrete some lacrimal fluid which 
may keep the cornea and conjunctiva adequately moistened except during long 
periods of wakefulness in dry and irritating atmosphere. The Shirmer test will 
give a good indication of the flow of tears. Absence of corneal changes due to 
drying, such as is seen in keratitis sicca, gives assurance of some lacrimal secretion 
at all times. 

Treatment is not indicated except in cases where defective lacrimation leads 
to keratitis and corneal ulcers. In familial dysautonomia, production of tears 
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may be stimulated by subcutaneous injection of parasympathomimetic drugs 
(Mecholyl, 3 mg. administered subcutaneously to children, or Prostigmin, 
0.25 mg. administered subcutaneously) in the sanre dosage as for normal controls. 
For instillation into the conjunctival cul-de-sac for temporary relief, a number of 
commercial artificial tears are available. 

J. A. M. A. 1957, 165: 1353-1354 


RECURRENT EROSION OF CORNEA 


To THE EDITOR: 

A 60-year-old patient was injured when hit by a wire buffer in the right eye. A 
small piece of wire penetrated the cornea and caused a local opacification of the lens. 
In the cornea was some rust which was removed as well as possible; a few fine spicules 
remained. X-ray has revealed no intraocular foreign body. This condition appears 
to be a filamentary keratitis. The epithelium in the right eye has failed to heal prop- 
erly. The cornea becomes completely covered by the patching of both eyes for three or 
four days, but as soon as the patch is removed, the cornea is easily abraded. Due to 
the severe pain in the eye, a retrobulbar injection of alcohol was done two weeks ago; 
the cornea was rescrubbed with ether; and with bilateral patching the cornea again 
healed. On uncovering the eye, however, the epithelium had again partially sloughed. 
What suggestions are made as to treatment of this case? 

M.D., Missouri 


Answer: From the description of the cornea it appears more likely that one is 
dealing with a recurrent erosion of the cornea rather than with a filamentary 
keratitis. Recurrent erosions are commoner with fingernail, newspaper, and twig 
injuries but may follow any injury to the cornea. The following treatment is 
suggested: Cauterize the cornea with tincture of iodine; the excess iodine is 
neutralized with 4 per cent cocaine in 30 to 60 seconds. A binocular pressure 
dressing is then applied for 48 to 70 hours. At the end of this time the uninjured 
eye is opened and the affected eye repatched for 48 to 72 hours. This treatment 
may be repeated one or two times. If there is a further recurrence, a complete 
tarsorrhaphy should be performed and the union of the lids permitted to remain 
for one to two months. 

J. A.M. A., 1957, 165: 1356 





























ANTIMICROBIAL THERAPY IN OPHTHALMOLOGY 


Dan M. Gorpbon 


New York Hospital, Cornell University Medical Center and the L. A. Margoyles 
League, New York, New York 


An antimicrobial agent is any compound which will inhibit the growth of 
bacterial life. An antibiotic specifically is a compound derived from an organism 
which inhibits the growth of that or other organisms.' Most antimicrobial agents 
are effective against various forms of bacteria. Probably none is consistently, if 
ever, effective against the small viruses. Some of the broad spectrum antibiotic 
and antimicrobial agents are possibly effective against large viruses and rickett- 
sial organisms. 

The large and confusing literature which has accumulated during the past 
years concerning antibiotics in medicine and in ophthalmology is due to several 
factors: (1) the majority of the literature and the basic research on the subject 
of antibiosis are not related to ophthalmology. However, many ophthalmolo- 
gists have used this material without attempting to relate it specifically to their 
field, disregarding the known fact that the results from the use of antimicrobials 
in general medicine are not necessarily those obtained by their use in ophthal- 
mology. (2) There has been little research in the field of antimicrobial therapy 
specifically directed to ophthalmic problems. (3) As antimicrobial agents are 
introduced and found effective, the organisms themselves tend rapidly to develop 
varying degrees of immunity to those compounds. Therefore, literature which is 
more than one year old tends to become inapplicable to present-day problems. 
This does not mean that older antimicrobials are not valuable, but suggests that 
they are probably less effective today than they were one or more years ago. 

One of the hazards*: *:* encountered in the use of antimicrobials is that in 
eliminating certain specific organisms there may develop overgrowth of other 
organisms which are not affected by the compound used and these may be more 
harmful to the host than the original bacteria. The use of antibiotics, for ex- 
umple, has predisposed to overgrowth by fungi. This is one of the elements to 
he considered in the employment of antimicrobials and is an excellent argument 
ugainst their indiscriminate use. Broad spectrum drugs or combinations of drugs 
tend to prevent superinfection. 

Most of the compounds discussed herewith are antibiotics which, with the 
sulfonamides, constitute nearly all of the antimicrobials. The value of an agent 
depends on whether it has bacteriostatic or bactericidal action.®: *»7.*:»* Jn 
vitro effectiveness of the various agents against the organisms involved in the 
lesion can be tested by one of at least two different types of tests: (1) testing 
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materials taken from the lesion against disks of various antibiotics to select the 
one which is most effective. This does not necessarily indicate that the mo-t 
effective antibiotic in the test tube will be similarly effective within the body. (~) 

The nature of the lesion itself is important in considering the use of anti- 
bioties. If the lesion is surrounded by a circumscribed wide, hard wall, it is 
possible that no antibiotic will reach it and that some means must be found to 
melt down the barrier. This is a situation’® in which combined antimicrobi:| 
and corticosteroid therapy must be considered because of the anti-inflammatory 
and lytic effects of the latter. If the lesion is incised and drained, the ageit 
chosen will be more effective. Sulfonamides are not as effective in the presence 
of pus as in the cellulitis stage of infection. 

Medication is effective only when it gains access to the lesion. Accessibility 
depends upon a number of factors: (1) A chronic lesion is more apt to be cir- 
cumscribed by a wall or capsule than is an acute one and may, therefore, present 
more of a problem as far as access is concerned. Very few of these agents are 
particularly effective in the presence of crusts; therefore, these should be re- 
moved before applying topical antimicrobials. Purulent material must be evacu- 
ated whenever possible. (2) If the lesion is in an avascular area, then systemi- 
cally administered agents will not be effective unless the compound of choice is 
delivered to the lesion, usually by means of an injection into the site. (3) The 
location of the lesion is important. In ophthalmology, this specifically means 
that if it can be touched with the finger or an instrument, then topical or local 
applications, by the use of drops, ointments, corneal baths of approximately 
10 per cent of the same solution as used topically, and subconjunctival or sub- 
cutaneous injections may be helpful. If the lesion is intraocular, and this most 
commonly will mean an intraocular infection (probably after surgery or after 
penetration of some infected material), the blood aqueous barrier must be con- 
sidered. 

The blood aqueous barrier, unfortunately, tends to act as an obstruction to 
the penetration of various medicaments into the eye. Penicillin is known to 
penetrate an inflamed eye, but is not believed to enter the normal globe nearly 
as readily. This means that, if penicillin is to be used in the treatment of an 
intraocular infection, it should be given in large doses of approximately 2 million 
units at the onset of therapy while the eye is inflamed. Once the inflammation 
has decreased because of concomitant steroid therapy or as a response to thie 
antimicrobials, other agents such as chloramphenicol, broad spectrum drugs, 
sulfonamides, or combinations should be relied upon to carry the burden «f 
treatment. It is wise to combine penicillin with some of the other agents mei:- 
tioned from the beginning. Chloramphenicol is said to exhibit the highest ¢ 
gree of penetration through the blood aqueous barrier; the sulfonamides aid 
tetracycline are also believed to have good penetrating powers. 

Most authors agree that one method of getting antimicrobial agents into t/:c 
eye is by the employment of massive doses so that one literally pushes the age::t 
through the blood aqueous barrier and into the globe by sheer weight of nu :- 
bers. The author knows of no work concerning penetrating power of the new: r 
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‘fortified’? compounds through the blood aqueous barrier. However, since these 
ire capable of producing higher and more prolonged blood levels with the same 
loses as the older “‘non-fortified” preparations, it would seem that they should 
penetrate the blood aqueous barrier more readily. 

‘rom time to time manufacturers advertise antibiotics in combination with 
‘ther substances or “fortified” with other compounds. This is an attempt to 
prolong the active life of the antibiotics by using substances which have been 
proved to delay the excretion of those specific antibiotics from the body. Theo- 
etically at least, this should make for a longer duration of activity of the specific 
intibiotic. 

The introduction of effective oral preparations of penicillin raises the question 
if the merits of oral versus intramuscularly injected penicillin. It requires three 
o four times" as much oral as injected penicillin to perform the same task. 

Penicillin is one of the agents which has caused deaths; nevertheless, it still 
emains an excellent antibiotic. The maximum practical dosage of oral penicillin 
s approximately 1,000,000 units a day; dosages larger than this cause discom- 
ort to a patient. Therefore, where massive doses of penicillin are required in 
he treatment of intraocular infections, injectable forms should be used. The 
i\uthor always employs penicillin in combination with either ACTH or one of 

he systemic steroids, and with this combination he has yet to see an allergic 
reaction even in patients who do have a history of reactions to penicillin. Minno 
ind Davis’ recently reported promising results in the treatment of adverse 
reactions to penicillin with injections of an anti-penicillin enzyme named peni- 
‘illinase. Corticosteroid therapy, by the use of corticotropin or one of the adrenal 
corticosteroids administered systemically, should be employed immediately if 
an allergic reaction is suspected. 

All intraocular infections are grave emergencies and must be treated rapidly 
und with massive initial doses. The entire story in intraocular infection is told 
in a matter of hours—and in one to three days at the most. As a matter of fact, 
if an intraocular infection is not treated at the moment it is first suspected, the 
probabilities of saving the sight (or even the eye itself) decrease with each pass- 
ing hour. 

Large doses of antibiotics can be put into the eye by several methods. Massive 
systemic doses can be administered either orally, intravenously, or intramuscu- 
larly depending upon the preparations employed. Many of the systemically 
employed antibiotics can be injected subconjunctivally, put into the eye by 
iontophoresis, or by the employment of cotton packs wetted with high concen- 
trations of the antimicrobial agents and placed in the fornix for approximately 
ten minutes. If employed early, anterior chamber irrigation may be successful 
in the presence of a suppurating process. The author has had two such experi- 
ences with anterior chamber irrigation in which he employed aqueous solutions 
of penicillin 50-100,000 units per cc. (this treatment resulted in saving one eye). 
The literature states that the solution of penicillin that should be employed for 
interior chamber instillation is approximately 5,000 units per cc. 

Therapy tends to be most efficient when it is based on tests which have shown 
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which agent is most likely to be effective against the offending organisms. The 
ideal antimicrobial agent is safe, free from allergic reactions or local irritatio: 
(in the case of topical medication), inexpensive, and comprehensively broad i: 
its spectral action. Unfortunately, none of our present compounds measures uj 
to all of these specifications. Specificity of antimicrobial action and safety ar 
the most important requirements to be met by the selected drug. 

It is important to know what one is treating. When dealing with the averag: 
case of conjunctivitis, blepharitis, or meibomianitis, a culture is rarely necessary 
or practicable. When a seemingly ordinary external infection proves intractable 
a culture becomes mandatory in order that therapy can be made more specific 
If one is treating an intraocular infection, therapy should be instituted promptly 
with broad spectrum medications. If the infected material can be cultured, this 
should be done so that more specific treatment can be instituted as soon as the 
results of in vitro testing are secured. In serious situations, one should neve 
await the results of laboratory studies before instituting treatment. 

Before treating an ‘infection’? one should be reasonably certain that the 
condition is an infection. The case may well be an allergy (often to previously 
employed drugs or antimicrobials). Additional antimicrobial therapy here might 
worsen the situation. The author considers uveitis to be rarely a true infection 
The same statement applies to optic neuritis which, the literature notwithstand 
ing, is rarely due to sinusitis. Antimicrobial therapy should not be instituted 
blindly just because one is confronted with a red eye. 

In the treatment of acute ocular infection, one is usually dealing with rapidly 
growing organisms. It is a fact that most antimicrobials work best against 
growing organisms since they tend to compete with the organisms for food 
material and in that way inhibit growth. It is possible that penicillin somehow 
acts to break down a wall built around organisms. However, to inhibit the 
growth of organisms which are multiplying rapidly, it is important to employ 
high concentrations of the selected antimicrobials. In ophthalmology, one rarely 
requires systemic antimicrobial therapy for a long period of time. Therefore 
employment of high concentrations is rarely dangerous. However, if an insuffi 
cient dosage is employed, one defeats his own purpose and does not overwheln 
the infection. 

In the treatment of tuberculosis, one is dealing with slow-growing organisms 
Therefore, while it is not necessary to employ high concentrations of antibiotics 
it is necessary to employ them consistently for a long period of time in order t: 
depress the growth of the bacilli. 

Penicillin, oleandromycin, and erythromycin are indicated in the treatment 0 
gram-positive infections; Streptomycin and dihydrostreptomycin are effectiv: 
against gram-negative organisms and the tubercle bacilli; and isoniazid is effe« 
tive in tuberculosis. Chloramphenicol (Chloromycetin), oxytetracycline (Terra 
mycin), chlortetracycline (Aureomycin), and tetracycline (Polycycline, Achro 
mycin, Tetracyn, Steclin, etc.)": '® are among the broad spectrum group whic! 
are effective against a wide range of organisms—possibly including the larg 
viruses and rickettsias. The analogues of tetracycline are excellent broad spe 
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trum antibiotics with essentially identical pharmacologic properties, toxicity, 
und antibacterial range. In a sense they can be considered together. It is a 
fact that if organisms become resistant to one they become resistant to the 
others. However, there are some variations. Chlortetracycline (Aureomycin) is 
somewhat unstable. It probably causes more gastrointestinal disturbance than 
the other two members of the tetracycline group. Maximum doses of the tetra- 
‘yeline group are indicated when they are used in the treatment of intraocular 
nfection because of the fact that they do not penetrate the blood aqueous bar- 
‘jer easily. 

The sulfonamides have an excellent range of activity against gram-positive 
is well as gram-negative organisms and penetrate the blood aqueous barrier 
nore easily than do many of the other agents mentioned. They are inactivated 
y pus. Gantrisin appears to be the most popular of the systemic sulfonamides, 
f a review of the literature is any criterion. Together with sulfacetamide, it is 
the most popular of the topically employed sulfonamides. 

It is felt that systemically utilized antibiotics should not be employed for 
routine topical therapy because organisms tend to develop resistance to anti- 
hiotics, and hence the frequent employment of these antibiotics in ophthalmic 
preparations hastens the increased organism resistance. There is a definite 
tendency to employ topically compounds such as neomycin, bacitracin, poly- 
myxin B, and sulfacetamide which are not commonly used systemically. Each 
of these has a different function which gives it value when utilized properly. 
There has been a tendency to employ two or three of these simultaneously in 
combination. These three antibiotics are not often used systemically because 
they are nephrotoxic. Polymixin B is thought to possess a high degree of activ- 
ity against pyocyaneus (Pseudomonas aeruginosa). Bacitracin has a narrow 
range of activity which is limited to some of the gram-positive group of organ- 
isms. It is also of value against many of the staphylococci. Neomycin has a 
rather broad spectrum of action. Furacin'® and sodium propionate have also 
been advocated in the therapy of external ocular infections. The author has not 
had sufficient personal experience with these to comment upon their efficacy. 

Novobiocin,” one of the newer antibiotics, belongs in the broad spectrum 
group as it has a wide range of activity against both gram-negative and gram- 
positive organisms. It is thought to be effective against B. proteus as well. It 
penetrates poorly through epithelium and the blood aqueous barrier. 

Amphoterin C,'* one of the newer agents which is still in the experimental 
stage, promises to be of value in the treatment of fungus and yeast infections. 
It is quite toxic. 

An antibiotic or antimicrobial agent may be effective when employed initially 
und then, after a while, the effectiveness may drop off. When the agent of choice 
no longer seems to be accomplishing its job, one should switch to an alternative 
preparation, preferably of a non-related group. 

The last word"’: 2° has yet to be said regarding the employment of combina- 
tions of antimicrobial agents. On one hand, there is scathing criticism of any 
tendency to employ combinations of two or more antimicrobial agents. The 
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statement has been made that employment of a combination of two antibiotics 
for example, is less effective than the employment of a large dose of either on: 
of the two. The charge has also been made, and probably with a certain amount 
of truth, that the use of combinations has been advocated by the manufacture) 
simply because they happen to have these particular compounds available. Or 
the other hand, one finds enthusiastic advocates of the employment of combina 
tions of antimicrobial agents. The physician certainly finds himself in a dilemma 
There is little doubt that an excellent case has been made for the treatment o/ 
tuberculosis, ocular and otherwise, by the use of combinations. This view is not 
challenged in the literature. However, it does seem to be challenged in non 
tuberculous cases. 

When combinations of two or more agents are employed, they may act i 
various directions; either in the same manner as an equivalent amount of eithe: 
one of the agents, by multiplying the effect of each other, or by antagonizing 
the effect of each other. A great deal of work has yet to be done in the field o! 
delineating the excellent combinations as opposed to those in which the com 
ponents nullify each other. 

Welch” feels that in order to obtain a good therapeutic result, it is important 
to treat the invading organism adequately and rapidly. He states: “In fulminat 
ing infections, it is advisable to treat initially with more than one drug; in certain 
chronic infections that are inaccessible to body defenses, combined therapy i- 
indicated. In infections in which a synergistic effect is desirable, combined drug 
therapy should be used. In hospitals where laboratory facilities are available, it 
is the practice to determine the proper combination to use by performing sensi 
tivity tests with the infecting organism. Even under these ideal conditions, 
however, one does not wait for laboratory data but rather uses that combina 
tion most likely to be effective based on experience and clinical judgment. Gen 


eral practice, experience and clinical judgment are the only leads to proper 


therapy, and in such situations a combined therapy (using synergistic combina 
tions of antibiotics) will find its greatest usefulness.”’ 

Some of the combinations which are said to be effective are oleandromycil 
and tetracycline; oxytetracycline and penicillin; penicillin and streptomycin o' 
dihydrostreptomycin; penicillin and the sulfonamides; penicillin and bacitracin 
(not to be advised for routine use, however, because of the danger of using 
Bacitracin systemically); in brucellosis, dihydrostreptomycin combined wit! 
tetracycline; and in the treatment of B. proteus, penicillin and either chloram 
phenicol or novobiocin. One of the newer agents which may be added to th: 
group already mentioned to be used in combination in treating tuberculosis 
streptovarecin. 

One basic principle that has withstood the test of time is that no antibioti 
combination has been shown to give a consistent and predictable synergistic © 
antagonistic activity in all circumstances. The vast number of in vitro bacteri: 
sensitivity tests with the various combiantions of antibiotics has clearly demo! 
strated this axiom. Failure of antibiotic or antimicrobial therapy is usuall 
caused by the fact that: (1) the wrong group has been used, (2) the dosage « 
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maintenance period has been insufficient, the specifically indicated compound 
has not been used, or (4) the organism being treated is just too resistant. It 
would seem that the time to start using an antibiotic is at the moment when 
one thinks he might have to use it later. 

In general, the toxic reactions can be divided into three groups: allergic, 
gastrointestinal disturbances, and bacteriologic. 

The allergies may range from minor to fatal anaphylactic reactions. The use 
of corticosteroid therapy and penicillinase has already been mentioned in the 
treatment of such reactions. One frequently encounters patients who exhibit a 
high degree of local allergy to various topical agents. Penicillin, which was the 
worst offender among the antibiotics, is no longer available in topical prepara- 
tions. However, one will encounter patients who are sensitive to one or more 
antimicrobials. When the subject complains of local irritation or when the lids 
show a local allergic type response, one should either rapidly change to another 
agent or perhaps cease local medication until the allergic response abates. Once 
an allergic background has been set up within the lids, the patient is often sensi- 
tive to any local agent which might be used for some time to come. A cure is 
often obtained by “‘absent treatment.” 

Most commonly a systemic allergy will manifest itself by the appearance of 
rashes, hives, and fever. This is less true of orally administered antibiotics than 
of those which are injected. One of the claims made in favor of oral penicillin is 
that it has not commonly caused important allergic reactions. In the past the 
vehicles have often been blamed for the reactions to the injectable forms. 

It is quite probable that the publicity regarding the toxic properties of various 
antimicrobial agents has been overplayed to the extent that the profession has 
been frightened away from the use of certain fine weapons. Asa matter of fact, 
some patients in whom chloramphenicol,” for example, has been known to be 
toxic on first usage, have exhibited no toxic reactions on re-employment of the 
same agent. The point here is that if a specific agent seems to be imperatively 
needed in the treatment of an ophthalmic emergency, it should be given but the 
patient should be watched for the known toxic effects. Since these are known, 
one is aware of what to expect. 

The important toxic effects are listed in table form, so that only a few com- 
ments are made here. Penicillin is known to cause systemic allergic responses 
ranging from minor rashes up to fatal anaphylactic reactions. Bacitracin and 
neomycin are nephrotoxic when given systemically. The streptomycins affect 
the middle ear as does neomycin. Chloramphenicol may depress the bone mar- 
row. Chlortetracycline causes gastrointestinal disturbances. Isoniazid, which 
has been regarded as comparatively free of side effects, can cause toxic reactions 
which usually affect the central nervous system. Optic neuritis and atrophy have 
been reported following its use. The older sulfonamides cause renal gravel and 
stone. This is not nearly as frequent with the newer sulfonamides now in use. 
All of these symptoms, of course, refer only to systemic usage. Topical prepara- 
tions tend to cause only local reactions, if any. 

A beneficial response often may be obtained by the concomitant use of other 
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medications which tend to reinforce the action of the antimicrobial therapy. 
Streptokinase and streptodornase* (Varidase) are tools which can be useful in 
the removal of exudate (pus and fibrin). They are said to act by the lysis of the 
exudate, enhancing the action of leukocytes. They can be employed as an eye 
drop mixed in methylcellulose or saline (1 vial in 10 cc. diluent). In one of the 
author’s patients on several occasions the hypopyon cleared rapidly after intra- 
muscular injections of this mixture. Since this combination does cause a foreign 
protein type of reaction, it is advisable to begin with one half ampule (10,000 
units of streptokinase and 2500 of streptodornase), intramuscularly. 

The anti-inflammatory effect of the corticosteroids” seems to enhance the 
action of the antimicrobials or the sulfonamides when employed in topical com- 
bination. Of course, this combination is definitely contraindicated in the treat- 
ment of dendritic keratitis. The author has had at least two cases in which the 
employment of systemic corticosteroid therapy and antibiotics probably saved 
the eyes. One of these was a postoperative cataract infection and the other a 
corneal ulcer which had not responded previously to either antibiotics or steroids 
when employed alone. Thus, there is a definite case for the employment of 
intensive corticosteroid therapy along with antibiotics or sulfonamides systemi- 
cally, topically, and by every possible route in the treatment of postoperative 
eye infections or ocular infections due to penetrating injuries. In the treatment 
of sympathetic ophthalmia, where infection per se is not a factor, there seems to 
be very little cause for the employment of antibiotics or other antimicrobial 
agents. 

Trypsin” is another agent which is comparatively new and whose role in 
ophthalmology has yet to be clearly defined. Chymotrypsin, when used by the 
author, has demonstrated slight anti-inflammatory power. However, it is effec- 
tive in the elimination of edema from the lids, cornea, and retina. It has been 
used for this purpose when corticosteroids were contraindicated. Absorption of 
vitreous blood apparently is hastened by intramuscular injections of chymo- 
trypsin. 

Monoxychloresene (Clorpactin WCS-90)™: 5 is an interesting antimicrobial 
agent which has been useful in the treatment of two patients with severe cases 
of chronic dacryocystitis and one patient with bilateral corneal ulcers. It is 
employed solely as an irrigating agent in 0.2 per cent solution in water and is 
effective only if the solution comes into direct contact with the infecting agent. 

Staphylococcus toxoid is an excellent adjunctive preparation—especially in 
the treatment of blepharitis and chronic meibomianitis. 





SPECIFIC EMPLOYMENT OF ANTIMICROBIALS 


Conjunctiva and Lids. A recent survey made by the author indicates that a 
large number of ophthalmologists routinely employ antimicrobial agents in the 
treatment of practically all afflictions of the lids and conjuctivae. In the treat- 
ment of conjuctivitis, if the conjunctivae are milky or pale (allergic), it would 
seem that there is no place for the use of antimicrobial agents. One should em- 
ploy irrigation of the conjunctival sac prior to the instillation of the agents 
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elected, since all of the agents are more effective if they are not diluted in a sea 
of sanguinous or purulent material. In the treatment of blepharitis if scales are 
present on the lid margins, it is imperative that these scales be removed manu- 
ally, preferably with a moist toothpick applicator. The medicament used will 
not be effective through scales. If the scales are removed and the medication 
applied—preferably with the fingertip directly to the lesions on the lid margins— 
then a greater degree of success is assured. 

In the treatment of a very acute meibomianitis, combinations of an anti- 
microbial agent and a steroid have been found to be effective by the author and 
by others. Along with this, massage of the lids will often result in securing drain- 
age if applied early in the course of the infection. If the meibomianitis is not 
acute, the physician probably cannot abort the condition, but can only localize 
it. Here, then, the employment of antibiotics is more a matter of convenience 
than a matter of attempting to cure the situation. In patients who have re- 
peated attacks of meibomianitis, the employment of local antibiotics without 
steroids over long periods of time is not to be recommended; and the use of 
staphylococcus toxoid should be considered. 

Lacrimal Sac. In the treatment of dacryocystitis, irrigation with antimicrobial 
agents is often beneficial. The author has successfully treated two cases of badly 
infected lacrimal sacs, using a solution of Chlorpactin (WCS-90) as an irrigating 
fluid. 

Cornea. In the treatment of corneal lesions,?* one should carefully avoid 
treating a clear-cut or impending dendritic keratitis with steroids. If one does 
employ topical steroid therapy in the treatment of keratitis in which the diag- 
nosis is not clear, the patient should be seen every day, if only briefly, until the 
diagnosis is evident. Corneal ulcers of any size are serious. It is advisable to 
take a culture as early as possible—especially if the patient is not responding to 
therapy. The culture may indicate the specific treatment which should be em- 
ployed. The sulfonamides, broad spectrum antibiotics or antibiotic combinations 
are indicated until the specific agent is identified. It is not believed that sul- 
fonamides have a deleterious effect upon healing. The method of evacuating the 
aqueous from the anterior chamber in the presence of severe corneal ulcer should 
not be forgotten. This method is certainly far superior to the Saemisch incision 
which creates a more destructive scar; also, the former method is just as effec- 
tive in the treatment of corneal ulcers. The antibiotics employed, if the ulcer is 
a serious one, should be used systemically (as well as topically) in massive doses. 

The majority of authorities believe that neomycin, bacitracin, polymixin B, 
and those sulfonamides which are not employed routinely in systemic therapy 
should be employed in the majority of cases handled by topical antimicrobials. 
Certainly, every severe keratitis and serpent type ulcer should be given poly- 
mixin B in addition to any other therapy employed until one is certain that the 
B. pyocyaneus organisms are not responsible for the infection. 

Uveitis. Uveitis” is not caused by trauma and is rarely, if ever, an indication 
for antimicrobial therapy. Blind reliance upon antimicrobial therapy in the 
treatment of anterior or posterior uveitis, including choroiditis, is apt to result 
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in failure although other agents might be successful. Possibly the only intra- 
ocular infection in which antibiotic therapy has been successful is tuberculosis. 
Here combined antibiotic therapy with the streptomycins, paraminosalicylic 
acid, and/or isoniazid has been successful. The author has not been greatly 
impressed by most of the reports on the treatment of ocular toxoplasmosis, also, 
to a certain extent, this applies to the treatment of ocular tuberculosis. 

Endophthalmitis. Intraocular infection”: ** (endophthalmitis), which most 
commonly follows surgery or trauma, is a dire medical emergency which should 
be treated promptly. If one suspects intraocular infection, prompt administra- 
tion of massive doses of antibiotics and sulfonamides is in order. If the eye is 
inflamed, penicillin can be expected to penetrate the blood aqueous barrier. 
Chloramphenicol is the drug of choice; the sulfonamides also penetrate the blood 
aqueous barrier well. The tetracycline group, if employed, should be used in 
massive doses. In addition, intravenous corticotropin, large doses of steroids by 
mouth, or intramuscular injection should be used at the same time. 

The initial therapy for postoperative and post-traumatic infections should 
include frequent topical applications of polymixin until the culture report ex- 
cludes B. pyocyaneus. It is wise to regard every ocular injury as an infection 
until proven otherwise. Duke and Schimek” found infection to be the cause of 
13.9 per cent of enucleations following perforating injuries of the globe. There 
is no time for watchful waiting in the treatment of suspected or real intraocular 
infection, either postoperatively or post-traumatically. 

When antibiotics and sulfonamides were first introduced into medicine, a very 
high percentage of organisms were sensitive to them. Today, an equally high 
percentage of organisms are resistant. The most common and the most im- 
portant infecting agent found in postoperative infections is Staphylococcus au- 
reus. Escherichia coli also is found commonly in ocular infection. To these, Calla- 
han*® would add the gram-negative organisms which he found preponderant in 
his small group of infections. Probably infection which is the most lethal to the 
eye is that caused by the B. pyocyaneus organisms. 

Locatcher-Khorazo and Gutierrez® point out that Staphylococcus aureus has 
increased from 23 per cent in the 1930’s to 42 per cent in 1956 (in preoperative 
culture studies). The same strains have decreased in sensitivity to penicillin 
from 80 per cent in 1945 to 22 per cent in 1956. Comparable findings are noted 
in respect to the tetracycline group—chloramphenicol and streptomycin. In this 
group, in preoperative cultures, one half of the patients exhibited Staphylococcus 
aureus. In 2263 patients preoperative cultures exhibited no Staphylococcus aureus 
and postoperatively they were free of endophthalmitis. In 978 patients Staphylo- 
coccus aureus appeared in the preoperative cultures and one postoperative infec- 
tion was caused by Staphylococcus aureus plus Pseudomonas aeruginosa. In 
another series of 567 patients in which Staphylococcus aureus was found pre- 
operatively, surgery was postponed and a short course of topical antibiotics was 
administered. In this group there were no postoperative infections. Locatcher- 
Khorazo and Gutierrez stress the fact that staphylococci are usually found in 
the lids as well as in the conjunctiva and sac, thus indicating the need for close 
attention to the lids during the preparation for surgery. 
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Hughes and Owens,” in a series of 2086 operations without preoperative pro- 
phylaxis, had 21 patients with endophthalmitis as compared to 2 such patients 
in a series of 1200 to whom topical antibiotics had been given prior to surgery. 

Many feel that all patients on whom intraocular surgery is contemplated 
should be treated with antibiotics prophylactically in order to reduce the inci- 
dence of infections. If one is working in an area in which postoperative infec- 
tions are likely to occur, he should do everything within his power in the direc- 
tion of prophylaxis. The availability of antibiotics should not lull any surgeon 
into a false sense of security. The treatment of postoperative infection is much 
more complex than the provision of antibiotics. 

Hughes and Owens* and Locatcher-Khorazo® present very convincing evi- 
dence of the value of using topical antibiotics prior to surgery. The latter’s 
figures would be more impressive if the series treated prophylactically were 
larger in comparison with their other series which was not treated prophylacti- 
cally. 

Perlman® presents probably the most interesting series in which a group of 
over 5,000 patients were given subconjunctival injections of 100,000 units of 
penicillin and 45 Gm. of streptomycin at the time of surgery. In this group not 
one single postoperative infection occurred. One cannot brush aside evidence of 
this type. It is rather difficult to follow the rationale of those who feel that 
prophylactic antibiosis should not be used because of the fact that it predisposes 
to the increasing resistance of organisms. Anyone who has seen just one post- 
operative infection finds it difficult to accept rationalization of this type. 

Callahan,*° in discussing the use of antimicrobials in the treatment of post- 
operative infections, struck an optimistic note; he feels that these can be pre- 
vented or mitigated by the use of antimicrobial therapy. Unfortunately, his own 
experiences did not bear out that hope. The case for treatment,®* as presented 
in the literature, is much poorer than that presented for preoperative prophylaxis. 
An ounce of prevention is certainly worth many eyes of cure. 


SUMMARY 


When the physician is confronted with an eye in which infection appears to 
be present, it is imperative for him to decide whether there actually is an infec- 
tion present or whether there is some other condition (such as an allergy) before 
blindly and routinely initiating antimicrobial therapy. Once antimicrobial ther- 
apy has been decided upon there is no substitute for specific treatment as indi- 
cated by proper culture and other in vitro studies. In ocular emergencies, in- 
tensive broad spectrum therapy plus local polymixin for Pseudomonas must be 
instituted immediately without awaiting the results of laboratory studies; 
however, when the results of laboratory studies are received, any indicated 
alterations in therapeutic regimen should be made. In simple external infections 
such as blepharitis and conjunctivitis, laboratory studies are indicated only in 
stubborn cases. 

In topical therapy it is wise to employ agents such as polymixin, bacitracin, 
sulfacetamide and neomycin which are not commonly used systemically and 
which, therefore, will not build up additional bacterial immunities. 
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It is important to remember that organisms are constantly becoming insensi- 
tive to the various antimicrobial agents, and hence the experiences of yesterday 
may not be applicable in selecting agents today. The increasing number of 
postoperative infections must be borne in mind in guiding the practitioner in the 
preoperative management of his patients. When the agent or agents employed 
do not give evidence of success within a relatively short time (hours in intra- 
ocular infection, days in external infections), it must be assumed that one is 
either not using the right agent, not using enough of that agent, or both. 

The bulk of ocular and intraocular infections apparently are due to gram- 
positive organisms, indicating the use of penicillin, erythromycin,™ oleandro- 
mycin and the sulfonamides. However, in the absence of a culture report it is 
unsafe to rely upon any one agent as there are infections with gram-negative 
organisms which indicate the use of streptomycin, dihydrostreptomycin and the 
sulfonamides; also B. pyocyaneus**: ** indicates the use of polymixin B (systemi- 
cally as well as locally if necessary in intraocular infection). One of the broad 
spectrum group (which includes chloramphenicol, tetracycline, oxytetracycline 
and chlortetracycline) should be seriously considered if one is employing a single 
agent systemically in the absence of laboratory studies. Chloramphenicol is 
said to possess the highest degree of penetration into the globe, although peni- 
cillin is also very effective in the presence of an inflamed eye. Passage through 
the blood aqueous barrier may be assured by sheer weight of dosage. Hence, 
initial conventional doses (as stated on the package) must be doubled or tripled 
in the presence of intraocular infection. 

Penetration into the globe can be achieved via the following routes: topical 
applications, wet packs in fornices, subconjunctival injections, eye baths, ionto- 
phoresis, anterior chamber lavages and instillations, injections into the vitreous 
cavity in very dilute solutions, retrobulbar injections, oral administration, and 
intravenous injections. It is the physician’s task to decide upon the degree of 
emergency and the indicated drug, combinations, doses, and routes. This de- 
mands prompt but careful study rather than blind routinization of therapy. 

441 East 68th St. 
New York 21,N.Y. 
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THE LENS 


PRE- AND POSTOPERATIVE CARE OF CATARACT PATIENTS 


WALTER S. ATKINSON 
Watertown, New York 


Geriatrics, 1957, 12: 571-580 


In preparing a patient for cataract extraction, strict attention must be given 
to the details of preanesthetic preparation in order to obtain good anesthesia 
and akinesia. It is better to spend extra time on preparation before operation 
than to spend time after operation in the discussion of complications that might 
have been avoided. 

Most ophthalmologists agree that the danger of complications is greater if 
the patient is disturbed and apprehensive. Consequently, careful psychologic 
preparation is needed to dispel any fear he may have of what lies ahead. The 
procedure necessarily varies with each patient. Similarly, each surgeon may 
have a different approach and yet reach the same goal. In most instances, the 
psychologic preparation begins when the patient first enters the doctor’s office, 
and here understanding, kindly assistants can help greatly to put the patient 
at ease. A careful, searching history, allowing the patient ample time to tell his 
story, and a thorough examination with a minimum of conversation tend to 
inspire confidence. 

In the course of the external examination, a mydriatic is used to test the 
ability of the pupil to dilate and to allow for a more complete study of the eye 
and particularly the cataractous lens. At the same time, if the patient is nervous 
and apprehensive, a sedative may be given. This not only allows a judgment to 
be made in regard to the action of the sedative but alwo makes the thought of 
operation and admission to the hospital less disturbing to the patient. 

The examination of the eyes includes ophthalmoscopy, tests for projection, 
transillumination, and slit lamp biomicroscopic examination. If operation is 
advised, an experienced nurse with whom the patient can be left can usually put 
him at ease more quickly than the surgeon. Conversation with another patient 
who has had a cataract extraction is often helpful, but it is important to select 
the right patient. 

After operation has been decided upon, if there is any question of an allergy 
or idiosyncrasy to the anesthetic agents to be used, they should be tested. Fortu- 
nately, patients are rarely allergic to procain hydrochloride (Novocain) or to 
lidocaine hydrochloride (Xylocaine), the anesthetics most commonly used. A 
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thorough general physical examination should also, of course, be made, with 
particular attention to diseases, habits, and idiosyncrasies that might influence 
the preanesthetic preparation, anesthesia, operation, or convalescence. Con- 
ditions such as cardiac disease, hypertension, diabetes, blood dyscrasias, mental 
disorders, or addiction to drugs or alcohol, may necessitate postponement of the 
operation until they are brought under control, but they are seldom permanent 
contraindications to operation. They should be known to the surgeon before the 
day of operation, however, so that measures may be instituted or procedures 
altered to guard against avoidable complications. 

The advisability of taking cultures routinely in all cases of cataract extraction 
is debatable. If there is any question of infection, they should probably be taken, 
but for eyes that appear quiet, with no evidence of infection, they are not con- 
sidered necessary. All eyes, however, should be given local antibiotic treatment 
for at least 24 hours and preferably for three or four days before operation. At 
present, the author’s preference is for Neosporin ointment, applied every two 
hours while the patient is awake during the 24 hours preceding the operation, 
or four times a day if the treatment is begun several days before operation. 
When pathogens are present, the treatment is continued until they are eliminated 
from the cultures. 

The following method of preparing the field for operation has been found 
satisfactory. The night before, the cilia of the upper lid are clipped. This makes 
a cleaner field and facilitates wiping off the lids at postoperative dressings. The 
lids and face around the eye are washed with an antiseptic surgical soap con- 
taining hexachlorophene. The following day, on the operating table, the lids 
and face around the eye are painted with tincture of iodine and washed off with 
alcohol. Finally, the eye is irrigated with boric or saline solution to wash out 
mucus or other matter that may be present. 

The value of individualized preanesthetic medication to produce effective 
sedation and analgesia for cataract surgery cannot be overemphasized. A critical 
study of the patient should be made to determine the proper drug and dose to 
be used. The smallest dose of both the sedative and the analgesic that will 
produce the desired effect should be the aim, if undesirable reactions are to be 
minimized. A safe stage of sedation for cataract extraction is one in which the 
patient is amnesic but still mentally cooperative and in which the psychic seda- 
tion is sufficient to produce a feeling of euphoria and lack of concern about the 
operation. Before the day of operation it is advisable to give a test dose of the 
preanesthetic drugs to be used to discover whether the patient has any idio- 
syncrasy. For the average adult weighing 70 kg. (154 lb.), the following test 
dose is given at least one day before operation—usually the night before: pento- 
barbital sodium (Nembutal), 0.1 gm. or secobarbital sodium (Seconal), 0.1 gm., 
or chloral hydrate, 0.5 gm., and meperidine hydrochloride (Demerol hydro- 
chloride), 25 mg., and Phenergan hydrochloride, 12.5 mg. When the test dose 
is given the night before the operation, the patient usually has a quiet, restful 
sleep. This desirable result is an excellent preliminary preparation for the opera- 
tion. Phenergan hydrochloride is given at 7:30 and 11:30 a.m. for operations 
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to be performed in the afternoon, to prevent nausea and vomiting. Then the 
same sedative and analgesic used in the test dose may be safely given 11% hours 
before operation, with the dose regulated as indicated. At the end of an hour, 
if sedation is inadequate, another dose of pentobarbital sodium is indicated, the 
amount depending on the degree of sedation already obtained. Chloral hydrate 
is an excellent alternate if barbiturates are contraindicated, particularly for 
elderly patients, since it rarely causes excitement or delirium. In the hospital, 
a quiet, peaceful atmosphere should be provided for the patient after the ad- 
ministration of the sedative and before the operation. 

The pupil is dilated with homatropine hydrobromide, 4 per cent, and phenyl- 
ephrine (Neo-synephrine), 10 per cent, before the patient goes to the operating 
room. Timing of the administration of the sedative and the analgesic to obtain 
the maximum effect before the anesthetic is started is considered to be of para- 
mount importance. However, no attempt need be made to time the adminis- 
tration of the sedative and the analgesic so that the beginning of the maximum 
effect coincides exactly with the administration of the anesthetic, because the 
maximum effect lasts longer than the average eye operation. They should be 
timed in such a way that more can be given if necessary to obtain maximum 
sedation before the patient leaves his room. Although the analgesic acts more 
quickly than the barbiturate, both are given at the same time, the first intra- 
muscularly and the second orally, as a matter of convenience. If satisfactory 
sedation has not been obtained upon arrival in the operating room, secobarbital 
sodium, 0.05 to 0.1 gm., given by mouth, will usually be effective by the time 
the patient is prepared for operation. A quiet, orderly atmosphere and a com- 
fortable, well-padded operating table with a soft doughnut pillow to steady the 
head tend to put the patient at ease. All unnecessary noise and conversation 
must be avoided during operations performed with local anesthesia. In the 
preparation of patients on the operating table, careful attention should be given 
even to minor details, because patients are particularly sensitive at this time. 
Hurried or inefficient attempts to produce anesthesia may prove upsetting. It 
is, therefore, of the greatest importance to induce anesthesia slowly, gently, and 
painlessly in order to retain and strengthen the patient’s confidence. Haste 
should be avoided and the operation should not be attempted until complete 
anesthesia and akinesia have been secured. 

For topical anesthesia, tetracaine hydrochloride (Pontocaine hydrochloride), 
0.5 per cent, may be instilled into the eye at least four times at three-minute 
intervals. If phenylephrine hydrochloride has been used to dilate the pupil, 
epinephrine (Adrenalin chloride) is unnecessary. Otherwise, a 1:1,000 solution of 
epinephrine is instilled several times along with the tetracaine hydrochloride. 
For injections to produce anesthesia and akinesia, either procaine hydrochloride 
(Novocain), 2 per cent, or lidocaine hydrochloride (Xylocaine), 2 per cent, may 
be used. Lidocaine hydrochloride is preferred at present, chiefly because the 
anesthesia lasts longer and so minimizes postoperative pain. If not contra- 
indicated, epinephrine is added in a 1:50,000 dilution. Hyaluronidase (Wydase), 
6 turbidity reducing units, is added to each cubic centimeter of the anesthetic 
solution to increase diffusion, which enhances anesthesia and akinesia. 
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Temporary paralysis of the orbicularis may be produced by injections at 
various sites along the course of the facial nerve. Whichever site is chosen, com- 
plete akinesia must be produced before the operation is begun. To overcome the 
disadvantages encountered when the injections are given at the two most com- 
monly used injection sites, (1) the branches of the nerve near the orbital margin, 
and (2) the more proximal site where the nerve crosses the condyloid process of 
the mandible, a different site may be recommended. When this site, (which 
makes injection simple and for which the bony landmarks are easy to locate), 
is used, the injection is begun at the inferior edge of the zygomatic bone—about 
in line with the lateral margin of the orbit. The needle is directed upward, close 
to, and across the zygomatic bone at an angle of about 30 degrees from the 
vertical. Three or four cubic centimeters of the anesthetic solution are injected 
as the needle advances, and firm pressure is exerted over the site of the injection 
to produce a more rapid and complete block. This method of injection has been 
used for several years and never has it failed to produce complete akinesia of the 
orbicularis. 

To obtain more complete anesthesia of the globe and akinesia of the extra- 
ocular muscles than is obtained by topical anesthesia, a retrobulbar or cone 
injection is of value. For cataract extraction, the anesthetic solution, containing 
hyaluronidase, may be safely injected until proptosis becomes noticeable, usually 
after 2 to 3 cc. have been injected in the average orbit. The hyaluronidase causes 
the solution to diffuse rapidly and the proptosis quickly subsides. Pressure over 
the eye combined with moving it in the orbit for at least five minutes produces 
still greater diffusion of the anesthetic solution, enhances anesthesia and akinesia, 
and increases hypotony. Each is an important defense against vitreous loss 
and other complications. 

Good anesthesia may be obtained by making the injection under Tenon’s 
capsule, as sometimes advocated, but akinesia of the rectus muscles is not ob- 
tained. This akinesia, however, is essential if vitreous loss and other complica- 
tions are to be avoided. 

The superior rectus and other rectus muscles may remain active after the 
retrobulbar injection. If so, additional injections along these muscles are indi- 
cated. Occasionally, the medial or lateral rectus muscle may still be active after 
these injections. If so, a bridle suture similar to the one used under the superior 
rectus muscle may be placed under the muscle to hold it forward and away 
from the globe. By the use of these procedures, a soft, insensitive, immobile eye 
can usually be obtained. Complete akinesia of the rectus muscles decreases the 
incidence of vitreous prolapse, which may be caused by the pressure of these 
muscles on the globe. 

With careful preanesthetic preparation, good local anesthesia, akinesia of the 
orbicularis and rectus muscles, and hypotony, it will rarely be necessary to use 
either curare or Pentothal sodium for senile cataract extractions. 

After the operation, if a round pupil extraction has been performed, pilocarpine 
nitrate, 2 per cent, eserine (physostigmine) 0.25 per cent, and Neosporin are 
instilled into the eye. After an extraction with iridectomy, atropine is used unless 
contraindicated. Only the eye that was operated on is covered. A gauze dressing 
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and a protective aluminum shield, held in place with scotch tape or adhesive 
plaster, are used. The patient may be up on a back rest, or turned on the side 
not operated on, or out of bed if necessary. The wound is firmly closed with 
corneoscleral sutures, so that it is less likely to open in the first few days than 
on the fourth to the tenth days, at which time patients are often less careful. 
The morning after the operation, the dressing is changed and atropine and 
Neosporin are instilled into the eye that was operated on. If the other eye is 
aphakic, a half glass with aphakic correction is placed over the eye and held in 
place with scotch tape or adhesive plaster. Itching, which may cause the patient 
to rub and seriously damage the eye, may be relieved by tripelennamine hydro- 
chloride (Pyribenzamine) in 50 mg. doses given when indicated. Visitors should 
be limited to one or two a day to minimize excitement (which may lead to loss 
of the anterior chamber, hyphema, or even iris prolapse). 

When the convalescence is uncomplicated, the patients are usually discharged 
on the ninth or tenth postoperative day, at which time they are given a printed 
chart containing precise directions to be followed during the ensuing period. 


Comment: There is no question that most operations are made easier and complications 
are fewer with an understanding but well-sedated patient. There can be no excuse for 
operating on an unruly patient or one who is awake and apprehensive. We have enough 
drugs at our disposal to take care of practically any situation that may arise. Besides 
inadequate sedation, inadequate akinesia may ruin a well executed procedure. 

A bulging wound, or a definitely positive pressure eye, is not usually due to some 
peculiarity of the eye itself, but rather to tense ocular muscles or a non-recognizable 
tenseness of the orbicularis muscle. One cannot condone the attitude that since the eye 
is open the operation must proceed at all cost. In the presence of positive pressure, the 
operation should be terminated or stopped until adequate sedation and akinesia has been 
obtained even if it necessitates changing to intravenous anesthesia. Reinforcement of 
the akinesia and 25 mg. of Phenergan intravenously will frequently prevent the compli- 
cations that generally follow a bulging wound with a precipitous delivery of the lens. 

P. Ross McDona.tp 


INCREASED INCIDENCE OF SEVERE INTRAOCULAR 
INFLAMMATIONS AFTER CATARACT OPERATIONS 


E. Custopts 
Diisseldorf, Germany 


Ber. deutsch. ophth. Gesellsch., 1956, 60: 146-155 


Severe intraocular inflammations occurred in 15 patients after they had been 
operated on for cataract. In most of these patients, intracapsular extraction 
was combined with two peripheral iridectomies and a conjunctival flap (closed 
with three interrupted sutures or a continuous purse-string suture). In recent 
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years some changes have been introduced in the preparation for the surgery. 
Kinetin, a proprietary preparation of hyaluronidase has been used (in addition 
to 2 per cent procaine hydrochloride) for retrobulbar injections. Since 1952, 
the wound has been closed with a corneoscleral suture using a woman’s hair 
(which was left under the conjunctiva and removed only if the end of the thread 
worked itself through the conjunctiva). In July 1954 the woman’s hair was re- 
placed by a black synthetic fiber (supramide) thread; it too was left under the 
conjunctiva. Experienced surgeons performed the operations, and the surgical 
nurses also were experienced. 

After an initial normal healing course which made possible the discharge of 
the patients with satisfactory visual function of the operated eyes, they returned 
with complaints of severe pain, and a ciliary-conjunctival infection. Delivery of 
the lens was performed intracapsularly in 10 patients, and extracapsularly in 5 
patients, mostly with little after-cataract. 

The nature and course of the disease varied. There was a sudden onset of a 
fibrinous and successively of a more suppurative inflammation with an abscess 
of the vitreous body in some patients. A more subacute, lingering course with 
more or less recognizable hypopyon was observed in other patients. Temporary 
improvement resulted from antibiotic therapy, but was of only short duration. 
The final destruction of the function of most of the eyes could not be prevented. 
Some patients presented the aspect of an acute iritis with hemorrhages in the 
anterior chamber. A more chronic iridocyclitis also was observed. An edematous 
opacity of the upper portion of the cornea adjacent to the wound frequently 
was present in addition to the distinct inflammatory manifestation in the iris 
with more or less pronounced exudative changes in the anterior chamber. The 
accumulation of fibrin and pus in the anterior chamber simulated the aspect of 
an acute infection occurring after intraocular operations in some patients, and 
consequently this was first considered as the cause of the condition. 

Examination of all the solutions and drops with which the patient had come 
in contact in the course and after the operation, however, did not give any 
explanation concerning the cause of the disease. Since all of the patients had 
been given 50 to 100,000 units of penicillin subconjunctivally at the conclusion 
of the surgical procedure—and in addition one million units of supracillin (peni- 
cillin-streptomycin preparation) on the day of the operation and on the first 
postoperative day—such an etiology always seemed to be doubtful. The supram- 
ide suture had been surrounded by a connective tissue cover, granulation 
tissue, therefore, was not formed. It was thought that a channel surrounding 
the suture might permit germs (which had remained inactive under the con- 
junctiva) to migrate into the anterior chamber, or that pathogenic agents might 
have entered the eye through small dehiscences of the conjunctiva. However in 
all the patients the synthetic sub-conjunctival suture was completely incon- 
spicuous and the overlying conjunctiva was intact. 

Treatment with high doses of broad spectrum antibiotics failed and so did 
the occasional removal of the suture. Cultures made from the removed sutures 
and repeated paracentesis of the anterior chamber never gave a positive result. 
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In contrast, reexamination of the seven patients in whom infections had occurred 
after cataract operations in the period between 1950 and 1956, revealed that 
cultures almost always had yielded a positive result and that antibiotic treat- 
ment always had been successful. If antibiotic therapy was started in time, the 
function of the eye was restored (in 6 of the 7 cases). 

Experiments with implantation of supramide threads into the anterior chamber 
of the eye of rabbits did not reveal any manifestations which could have sug- 
gested that the synthetic thread or a dye were related to the inflammation which 
had been observed in the eyes of the patients tho had undergone operations. 
Nevertheless, the supramide thread was discontinued and a woman’s hair again 
was used. The severe intraocular inflammations ceased immediately; therefore, 
it must be assumed that the quality of the thread must have been the cause of 
the intraocular inflammations. By diffusion certain substances originating from 
the thread must have gained entrance into the eye. It still remains difficult to 
explain the fact that of 484 patients who were operated on with the aid of the 
synthetic (supramide) thread, an intraocular inflammation occurred in only 15, 
while such an untoward reaction did not occur in the remaining 469 patients. 
Nevertheless, it seems important to admit that an error was made which was 
responsible for the failures. 


Comment: The author deserves credit for reporting what he considers to be an iatro- 
genic complication. Delayed postoperative intraocular infections do occur occasionally. 
They may have remained dormant because of the routine use of antibiotics or the de- 
velopment of resistant strains of bacteria, or the patient may have an acute conjuncti- 
vitis which in the presence of a partially healed wound, leads to an endophthalmitis. 

In the series of infections reported, one naturally would suspect the synthetic sutures. 
However, if this were the case, one would also expect that their implantation into a 
rabbit’s anterior chamber would cause an inflammatory response. One might suspect 
that one or two batches of sutures may have been improperly sterilized; yet, infections 
occurred in eight out of the twelve months in which the sutures were used. 

One must conclude that the sutures probably were responsible for the increased inci- 
dence of delayed infection. It would be interesting to know the extent of the bacteriologic 
investigations; i.e., whether special studies were made to identify spores, etc. 

P. Ross McDona.tp 














THE INTRAOCULAR PRESSURE 


THE VISUAL FUNCTIONS IN CONGENITAL GLAUCOMA 


J. Francois, G. Verriest AND A. De Rouck 
The Ophthalmological Clinic of the University of Ghent, Ghent, Belgium 
Bull Soc. belge d’opht., 1957, 115: 536-565 


The functional study of congenital glaucoma is interesting chiefly because of 
the comparison it makes possible between this condition and simple open-angle 
glaucoma. In hydrophthalmia, or congenital glaucema, in fact, the progressive 
diminution of the vision seems to depend solely on the intraocular tension conse- 
quent to the malformation of the anterior chamber. By contrast, in open-angle 
glaucoma, the mechanical factor (obstruction of the outflow of the aqueous) is 
probably not the sole responsible cause. In an earlier study (1954), the authors 
set forth the various anatomopathological and clinical arguments which seem 
to show that involvement of the retrobulbar area and even of the intracranial 
section of the optic nerve is responsible for certain functional disturbances. In 
the present study, the functional deficits of simple glaucoma are compared with 
those found in congenital glaucoma, and also in aniridia, since the pathogenesis 
of the ocular hypertension in this condition is identical with that of the hyper- 
tension in congenital glaucoma. 

The characteristic functional disturbances and conditions found in open- 
angle glaucoma are (1) optic nerve bundle deficits, and, often, concentric narrow- 
ing, of the visual field; (2) a dark adaptation curve that is almost always clearly 
pathological, with involvement of both the segment of the cones and the scotopic 
segment; (3) a lowered critical frequency of subjective fusion, accompanied, 
however, by conservation of the effect of spatial summation; (4) a color sense 
that is said to be almost intact as long as the central vision is unimpaired; (5) 
normal electro-oculographiec findings, except in extremely advanced cases with 
beginning atrophy of the globe; (6) changes in the electroretinogram which, if 
they occur, are independent of those in the subjective functions; (7) a retino- 
cortical time that is often increased; and (8) a frequent lowering of the voltage 
and disorganization of the alpha rhythm in the electroencephalogram. 

Functional data are rarely found in the literature dealing with congenital 
glaucoma, partly because the condition itself is not often encountered (0.03 to 
0.08 per cent of cases in an opthalmologic service), and partly because the nature 
of the disease makes it difficult to carry out a thorough functional study. The 
data presented in this report are based on the examination of 22 patients rang- 
ing in age, when examined, from 9 weeks to 69 years. Gonioscopy was carried 
out in all but one patient, and in all but one of these, characteristic changes were 
found in the iridocorneal angle. The other relevant findings may be summarized 
as follows: Before any other deficit appears, the visual field may present a rounded 
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central scotoma, which is undoubtedly due to macular aplasia. Concentric 
narrowing is almost constant. The characteristic developmental deficit consists 
of a scotomatous zone that is largely peripheral (especially nasal) in origin, with 
gentle irregular slopes, not generally following the fascicular boundaries. The 
dark adaptation curve is pathological, with proportional involvement of both seg- 
ments. Dyschromatopsia of the tritan type may be present, as well as a subnor- 
mal electro-oculogram. The electroretinogram is generally subnormal, electro- 
negative or absent; occasionally, it is delayed. The occipital reactions are gen- 
erally normal, and so, too, are the retinocortical time and the electroencephalo- 
gram. 

From this summary, it can easily be seen that the functional deficits in con- 
genital glaucoma are quite different from those of simple open-angle glaucoma 
and that they tend to show that retrobulbar involvement of the optic nerve does 
indeed exist in the latter. 


Comment: One would expect a fundamental difference between the functional damage 
in simple glaucoma and in hydrophthalmia from the very nature of the difference in the 
location of the pressure effect in these two conditions. In hydropthalmia, where the dis- 
tensibility of the globe is great, the optic nerve suffers only a small portion of the pres- 
sure. In simple glaucoma, where the scleral envelope is relatively rigid, the optic nerve 
receives most of the insult. Aside from this important difference there is a difference in 
the capacity of the capillaries of the optic disk to withstand pressure increase simply 
because of the difference in the age groups involved. In hydrophthalmia one does not 
encounter the sclerotic vascular involvement present in simple glaucoma which of itself 
can produce nerve bundle defects in the visual fields. The pressure increase should be 
considered as the basic cause of the functional damage in each case since the disk capil- 
laries, part of the separate vascular supply by the arteria centralis nervi optici, are grad- 
ually affected by the increase in intraocular pressure. Occlusion of these capillaries results 
in loss of function of the nerve bundles which they nourish. The result is a nerve-bundle 
type of defect, resulting not from direct pressure on the nerve fibers themselves but on 
the capillaries of the disk which nourish part of their course. 

It appears that the comparison of these two types of cases in itself does not prove a 
fundamental difference in the pressure effects. We are simply dealing with two different 
groups of accessory factors which react differently to the pressure increase. 

H. Saut Sugar 


THE ESCAPE OF AQUEOUS HUMOUR AFTER CYCLODIALYSIS 


T. S#Teren AND T. L. THOMASSEN 
The University Eye Clinic, Rikshospitalet, Oslo, Norway 
Acta ophth., 1957, 35: 372-379 
A number of theories have been advanced to explain the manner in which 


cyclodialysis acts to relieve the intraocular pressure in glaucomatous eyes. Thus 
it has been held that the operation reduces the production of aqueous humor; 
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that it leads to absorption of aqueous humor from the suprachoroidal space; 
that it is followed by a combination of both of these effects; and that it facili- 
tates the escape of the aqueous through the usual exit channels (that is, the 
system of Schlemm’s canal), through reduced resistance to the escape either 
into the canal or out of it. 

The discovery of the aqueous veins by Ascher (1942) and Goldmann (1946) 
has made it possible to watch the circulation of the aqueous humor directly, 
since it has been proved that these veins can originate directly from Schlemm’s 
canal and it is reasonable to believe that they give in bulk an expression of the 
amount of aqueous humor leaving the individual eye. It is useless to compare 
two different eyes, because different eyes are differently equipped with aqueous 
veins, but in one and the same eye it is possible to determine with considerable 
certainty whether the escape through the veins has changed, provided the veins 
are mapped out both before and after the operation. So far as is known, a similar 
systematic registration of the aqueous veins has not been made before now. 
Goldmann and Kleinert have both made observations of the aqueous after 
operations, but each used a different method. 

To be satisfactory, the mapping out of the episcleral veins must include them 
all, both those that certainly contain aqueous humor and those that seem to be 
purely blood-conveying, because the possibility that these last may also contain 
some aqueous humor can scarcely be excluded. The existence of intrascleral 
anastomoses between aqueous veins and blood veins has been demonstrated, 
and if a comparatively large blood vein joins a small aqueous vein intrasclerally, 
it is reasonable to believe that it cannot be distinguished from a purely blood- 
conveying vein in the episclera. Moreover, in all the eyes examined by the 
authors, all stages of transition were found, ranging from perfectly clear veins 
to purely blood-conveying veins. 

Photographs taken both before and after the operation are invaluable in the 
mapping out of the episcleral veins and were used in the eight cases here studied. 
Each of the eight patients had simple glaucoma, and each was subjected to 
cyclodialysis. In all of the eyes a cupped disk and glaucomatous defect in the 
visual field were observed. The intraocular pressure was increased in all cases; 
it was measured regularly every morning and night for at least four days before 
the operation. Miotics were not given in this period except in one patient in 
whom the pressure rose menacingly when the instillation of drops was discon- 
tinued. However, no drops were given even to this patient in the last 36 hours 
before the examination of the episcleral veins. 

The close examination of the episcleral veins was made with a Haag-Streit 
slit lamp enlarging 20 times, using the photographs as a guide. The ocular 
tension was measured with a Schigtz x-tonometer 30 minutes before the exami- 
nation, immediately afterwards, and again half an hour later. If the tension 
changed during the period of these three measurements, the examination was 
repeated at another hour of the day until a period was found during which the 
tension remained constant. Thomassen (1947) found that the aqueous veins 
contain little clear liquid when the intraocular pressure is in an increasing 
phase, much clear liquid when it is in a decreasing phase, and a medium amount, 
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regardless of the height of the pressure, when the tension is constant. A con- 
dition for comparison of the veins before and after operation is therefore that 
the phase of the tension be the same during the two examinations. However, 
even if the intraocular tension remains the same during the three measurements, 
tensional changes cannot be excluded and may be the basis of errors that can- 
not be controlled. The episcleral veins in these eight patients were examined 
by the method described, and in addition gonioscopy was performed both before 
and after the operation in each case, using Goldmann’s contact glass and a 
Haag-Streit slit lamp. 

The transscleral method employed in the first four operations was unsatis- 
factory because some vessels were cut during the operation and some others 
around the incision changed their course as a result of the retraction of the scar, 
which made it impossible to compare the episcleral vessels in this region before 
and after the operation. These difficulties were avoided in the other four opera- 
tions, in which the transcorneal method was used. 

Postoperatively, in the cases in which transcorneal cyclodialysis was used, no 
changes could be observed in the episcleral veins. In the photographs, all the 
episcleral veins had the same course and caliber in the quadrant in which the 
operation was performed as in the others. The slit-lamp examination of the 
veins in a phase of constant pressure was also in complete harmony with the 
preoperative examination as regards the amount of aqueous humor in the 
separate veins. After transscleral cyclodialysis the conditions were also the 
same as before the operation except perhaps in the region around the scar, where 
no comparison could be made. Thus the findings show that after a cyclodialysis 
which reduces the intraocular pressure to physiological values there is still 
escape of aqueous humor through the episcleral veins, and that the amount of 
the aqueous humor is apparently the same as it was before the operation. 

The method used in this study have the advantage of disturbing the physio- 
logical conditions of the eye very little. On the other hand, a subjective estimate 
is the basis on which the aqueous veins are judged. Consequently, only rough 
conclusions can be drawn from the findings in regard to the mode of action of 
the cyclodialysis. 

Provided the chief amount of aqueous humor normally leaves the eye through 
the episcleral veins, the experiments show that cyclodialysis facilitates escape 
by this route. Since the hydrostatic pressure, which is usually regarded as a 
power propelling the aqueous out of the bulb, has been reduced by the operation 
and yet the amount of aqueous leaving the eye remains the same, it follows that 
the resistance in the exit canal must have been reduced. 

In regard to the other factors, it may be said, first, that although the produc- 
tion of aqueous humor may be slightly reduced, this reduction, if it occurs, can 
hardly be significant, and, second, that there is little reason to believe that the 
cyclodialysis opens a new exit canal, for instance, through the suprachoroidea. 
If it did, the production of aqueous after the operation should be greater than 
normal, as a normal amount already goes through the old exit canals. 
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Comment: Seteren and Thomassen state that there is little reason to believe that the 
cyclodialysis opens a new exit canal through the suprachoroidea. The results of their 
operations indicate low tension associated with an open cyclodialysis cleft and failure to 
lower tension in the one case with an absent cleft at the first operation. Those who have 
had experience with cyclodialysis cases which have been studied gonioscopically found 
the same relationship between tension lowering and cleft formation. In those cases where 
subsequent closure of the cleft has resulted from subsequent cataract operation, the 
tension returns with closure of the cleft. It, therefore, seems that, notwithstanding their 
findings in regard to the continued aqueous flow in the aqueous veins, their conclusion 
does not seem justified. 

If one considers the appearance of the aqueous veins themselves, one must consider 
the visible aqueous veins to be a small indication of the flow into the intrascleral venous 
plexus. The rate of flow could be quite reduced through the vessel system without neces- 
sarily interfering with the few surface veins observed. The variance with the findings of 
Goldmann requires further work to clear up the question. 


H. Savi Sugar 


THE PRODUCTION OF HETEROCHROMIA AND GLAUCOMA 
BY DIFFUSE MALIGNANT MELANOMA OF THE IRIS 


BENJAMIN RONES AND LORENZ E. ZIMMERMAN 


The Registry of Ophthalmic Pathology, Armed Forces Institute of Pathology, and 
the Department of Ophthalmic Pathology, Episcopal Eye, Ear, and Throat 
Hospital, Washington, District of Columbia 


Tr. Am. Acad. Ophth., 1957, 61: 447-463 


The heterochromia dealt with in this investigation is increased iris pigmenta- 
tion of a glaucomatous eye resulting from the presence of malignant melanoma; 
consequently none of the other heterochromic conditions found in the eye are 
considered. Two personal experiences aroused the authors’ interest in the hetero- 
chromic syndrome produced by diffuse melanomatous infiltration of the iris 
tissue and led them to collect similar material from the Registry of Ophthalmic 
Pathology of the Armed Forces Institute of Pathology and from various oph- 
thalmic pathology laboratories throughout the country. Up to the time this 
paper was prepared, some 60 cases, (which will form the basis of a more compre- 
hensive pathologic report to be presented at a later date), had been assembled. 
A review of the material showed that the correct clinical diagnosis was seldom 
made until late in the course of the disease. By that time, one or more operative 
procedures for glaucoma had been carried out and often it was not until the eye 
was enucleated and examined microscopically that the diagnosis was correctly 
made or even suspected. The errors made in diagnosing this syndrome apparently 
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are caused by: (1) the low index of susnicion of this particular variety of mel- 
anoma, (2) failure to comprehend the mechanism by which heterochromia and 
glaucoma are related, and (3) the centering of attention on the signs and symp- 
toms of glaucoma without regard for the tell-tale changes of color in the iris. 

Although cases in which the correct diagnosis was not made until after the 
patient had undergone glaucoma surgery have been obtained from the ophthal- 
mic laboratories of outstanding medical centers as well as from ophthalmolo- 
gists in small cities, it would be a mistake to suppose that iris tumors of this 
type are never suspected or that they cannot be diagnosed by clinical investiga- 
tion. In one case, a discerning ophthalmologist arrived at the correct interpreta- 
tion, even though the condition was admittedly different from anything he had 
ever seen before. The combination of a good clinical history and a thorough 
examination led him to suspect the presence of a diffuse melanoma. Iris biopsy 
proved the correctness of his suspicion, and the eye was enucleated. 

The fact that an originally localized iris melanoma may recur in a diffuse 
manner after excision of the initial tumor was illustrated in two of the cases 
studied. Recurrences of this kind may take years to become clinically significant 
by producing secondary glaucoma. 

Although there are many aspects of this study that have not been touched on 
in the present report because they are to be dealt with later, two points made 
clear by the findings deserve to be especially emphasized at the present time: 
First, whenever the iris of one eye appears darker than that of the other, par- 
ticularly in this heterochromia is known to be acquired rather than congenital 
and if it is accompanied by ipsilateral glaucoma, the possibility of a malignant 
melanoma of the iris should be considered. Second, special studies, such as 
gonioscopy, radioactive phosphorus uptake, and even histologic examination of 
iridectomy specimens, may not furnish evidence sufficient to establish the cor- 
rect diagnosis; hence, negative results do not exclude the possibility of a diffuse 
melanoma as the cause of glaucoma associated with heterochromia of the iris. 

The question of whether or not the various operations for glaucoma hastened 
the spread and metastasis of these iris melanomas cannot yet be authoritatively 
answered, but so far no evidence has been obtained to show that they caused 
early distant metastasis. In fact, none of the 10 patients described in this report 
have had local recurrences or distant metastasis after enucleation, although four 
were followed for at least five years after enucleation. Two of the patients had 
been followed for 4 and 111% years after iridectomy, and so far is is known they 
are still living and well after enucleation. However, only after the entire series 
of about 60 cases has been subjected to follow-up analysis will it possible to 
furnish statistical data on this point. 


Comment: These cases of unilateral hyperchromia and secondary glaucoma due to 
chamber angle invasion are certainly easy to explain when the histologic material is 
studied. The authors prove that infiltration of the trabecular wall by tumor cells can 
block the exit of aqueous. In addition, they suggest that other cellular exudate and even 
particulate debris may cause similar block to aqueous outflow. 

From a clinical viewpoint, in those eyes with increased tension, gonioscopy was of 
value in making a clinical diagnosis possible in one of the described cases. In cases with 
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enough involvement to cause increased intraocular pressure, this type of examination 
should be extremely helpful in diagnosis; however, this examination is frequently omitted. 
Heterochromic cyclitis with glaucoma should not give any differential diagnostic 
problem since the involved eye is always the lighter in color of the two, while in the cases 
described above the darker eye is the involved one. 
H. Sau Sugar 


LOSS OF CENTRAL FIXATION AFTER SURGICAL INTERVENTION 
FOR GLAUCOMA 


J. Orro 
The Ophthalmologic Clinic of the University of Frankfurt on Main, Germany 
Klin. Monatsbl. Augenh., 1957, 131: 178-195 


It is well known that antiglaucomatous surgical procedures are associated 
with the risk of a postoperative loss of fixation if they are carried out late in the 
course of the disease. The author reported 851 patients on whom 1,227 Elliot 
trephinings were performed, and 631 patients who underwent 803 Heine cyclo- 
dialysis. The patients of each group were subdivided into (1) those in whom 
central fixation was endangered before surgery, and (2) those in whom this was 
not a concern. 

In the first group of patients in whom central vision was endangered before 
surgical intervention, 336 eyes were subjected to follow-up examination after 
trephining and a loss of central vision was observed in 12 eyes. This occurred 
immediately after the operation in three eyes; one year after the operation in 
five eyes, two and three years after the operation in one eye each, and four years 
after the operation in two eyes. 

The fact that loss of visual faculty occurred in the same number of eyes in 
which the intraocular pressure had been restored to normal by the operation 
and in which a definite postoperative hypotonia was present suggests that hypo- 
tonia cannot be considered as the cause of the loss of visual faculty. The varia- 
tion in time interval between the operation and the loss of central vision does 
not favor Gilbert’s opinion (which was shared by many other workers), that 
hypotonia is the cause. An explanation may perhaps be found in the fact that 
the nutrition of the retina and of the optic nerve is deficient in persons of ad- 
vanced age, and without doubt in most patients with glaucoma. The resulting 
vascular damage may depend primarily on an oxygen deficiency. 

Clinical proof of this is provided by observations of excavation of the papilla 
with glaucomatous defects of the visual field without increased ocular pressure 
(pseudoglaucoma according to von Hofe, Thiel and others; paraglaucoma ac- 
cording to Comberg). Vascular impairment in these cases frequently can be 
recognized by calcium deposits in the internal carotid artery, (Thiel). 
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In one patient, thrombosis of a venous branch with hemorrhages in the area 
of the macula occurred one year after surgical intervention; this provides ade- 
quate explanation for the visual deterioration. Loss of central fixation was 
noted in the three other patients at the time of the first postoperative control 
examination of visual faculty. With the aid of the ophthalmoscope this loss could 
be traced to spasms of the arteries of the retina. 

In the second group of patients, loss of central vision was observed in 3 of 891 
eyes after trephining (in patients in whom central fixation was not endangered 
before surgical intervention). In two patients, the cause was recognized as damage 
inflicted on the retinal vessels, and in one of these two patients, thrombosis of 
a central vein occurred four years after surgical intervention. 

In the third patient of this group a disk-shaped degeneration of the macula 
of Junius-Kuhnt type occurred seven years after the operative restoration of 
pressure to normal. The causes of this type of degeneration are not known, 
although Badel, Scheerer and others believe that the vascular system is involved. 

Loss of visual acuity was observed in only 3 of 387 eyes on which cyclodialysis 
had been performed. In these cases, the intervals between operative intervention 
and deterioration of vision varied considerably; in one patient the deterioration 
occurred two years after the operation, and in the other two patients deteriora- 
tion occurred 10 and 12 years postoperatively. 

Loss of central vision was not observed in any of the 516 eyes on which cyclo- 
dialysis had been performed in patients in whom the fixation point was not en- 
dangered before the operation. 

If one considers the results obtained in all the patients reported by the author, 
it seems noteworthy that a loss of the fixation point was not observed as a sequela 
of cyclodialysis in contrast to trephining. After this latter type of operation, loss 
of central visual acuity was connected directly with the operation in four pa- 
tients and spastic occlusion of a retinal artery was shown to be the cause in all 
four. 

This statement raises a question concerning the origin of spasm, particularly 
of the retinal arteries, which are associated with intraocular surgical interven- 
tion. Two interesting observations are reported which may answer this question. 
Schneider demonstrated in animal experiments the importance of tissue damage 
in the occurrence of spasm. Mechanical irritation causes temporary contractions 
in the vascular system of the ear of rabbits. If the experiment is repeated on a 
rabbit’s ear which had been damaged previously by the effect of cold, vascular 
spasms occur which may continue for minutes, hours, and occasionally for weeks 
and may result in complete interruption of the arterial blood supply. Reichert 
reported two cases in which spasm of the cerebral vessels occurred after trauma 
of the neck and brain respectively. 

There is no doubt that the glaucomatous eye, particularly the retina and the 
optic papilla, may be considered as ‘‘tissue which had been damaged” by the 
increased intraocular pressure. It may further be assumed that the surgical inter- 
vention (Elliot’s trephining and extraction of cataract after cyclodialysis in the 
author’s cases) may be identified with trauma. 
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Therefore, it would be possible to assume that these two factors are sufficient 
to produce spastic occlusion of the retinal vessels in the course of intraocular 
intervention. However, this assumption seems to go too far, because spastic 
occlusion would then be observed in a much larger number of patients with 
glaucoma who were subjected to the same operations. The author’s experiences 
justify the concept that another factor must be added to those mentioned above, 
namely, cardiac impairment. Severe changes in the heart, such as disturbances 
of conduction and of coronary circulation manifested by abnormal electrocardio- 
graphic tracings, were present in all of the author’s patients in whom loss of the 
fixation point occurred immediately after the operation. 

The question is raised whether other methods of surgical intervention for the 
reduction of intraocular pressure may be used instead of the two operations 
mentioned. Critical evaluation of many other antiglaucomatous interventions 
suggests that similar results may be expected not only with respect to pressure 
regulation but also with respect to the postoperative behavior of visual function. 
It probably is not significant whether the mechanism of action of the various 
operations for glaucoma depends on the creation of new possibilities of outflow 
of the aqueous humor of the eye or on a reduced production of the aqueous 
humor of the eye by anemization. 

One would not like not having cyclodialysis and Elliot’s trephining available 
for the operative treatment of glaucoma. Their advantages considerably out- 
weigh their disadvantages, so that the rare occurrence of the loss of central 
fixation is not significant, particularly since it has been shown that the pressure- 
reducing operation is not responsible for the loss of function that is the result of 
other influences (vascular damage, disturbances of nutrition). 


Comment: It is remarkable that of this large series of cases only three showed central 
acuity loss immediately after operation (as in those patients the point of fixation was 
previously endangered). These are the cases which are the greatest threat to the surgeon 
because the patient sees an obvious relationship between the operation and the visual 
loss. The late cases are actually no different from those which may occur even in unoper- 
ated glaucomatous eyes. 

If one considers only the immediate operative cases and agrees that the general cause 
of central acuity loss is vascular, there are only two possible specific causes: (1) field loss 
due to involvement of the optic disk capillaries and (2) arterial spastic occlusion. Probably 
both are responsible in each case. The advanced glaucoma itself has caused damage to 
the capillaries in the disk so that serious field change has already occurred. Sudden lower- 
ing of the intraocular pressure—especially as it occurs after rapid evacuation of the aque- 
ous in trephining operations—may cause sudden changes in the remaining pressure- 
damaged disk vessels and sudden reactive spasms in the smaller retinal arteries. Either 
or both of these could cause loss of central acuity. It does not appear necessary for cardiac 
impairment to be associated. Of course, vascular sclerosis will make all the vessels rela- 
tively more vulnerable to the pressure changes. 

Thus the author’s statement that in most cases the functional loss is not caused by the 
pressure-reducing operation should be modified since the pressure reduction is the inter- 
mediary whereby vascular damage and nutritional disturbance are produced. 

H. Savi Suear 








138 SURVEY OF OPHTHALMOLOGY 
THE UNRELIABILITY OF TACTILE TENSION 


JAMES E. McDonaLp AND WayNE M. CayGILu 


The Department of Ophthalmology, University of Illinois, and Illinois 
Eye and Ear Infirmary, Chicago, Illinois 


J. A.M. A., 1957, 165: 1131-1133 


Determination of ocular tension by palpation through the lids is widely be- 
lieved by many members of the medical profession, including some ophthalmol- 
ogists, to afford a fairly reliable estimate of the level of intraocular pressure for 
the diagnosis of glaucoma. Many patients with failing vision are seen with ir- 
reparable glaucomatous damage to the optic nerve because of undiagnosed 
glaucoma. Most of these patients have open-angle or chronic simple glaucoma, 
which because of its insidious nature had given them no warning. Many have 
suffered a progressive loss of visual field because someone missed the diagnosis 
by relying on the tactile method of estimating ocular tension. The normal intra- 
ocular pressure ranges up to about 27 mm. Hg as measured with the Schigtz 
tonometer. In untreated cases of chronic simple glaucoma (open-angle) the 
tension usually runs higher than this. Although pressures in this condition may 
range up to 60 mm. Hg as measured with the Schigtz tonometer, most are found 
to be in the range from 28 to 35 mm. Hg. Patients with intraocular pressures 
which fall within this range have pressures that are very nearly normal. 

Patients with narrow-angle glaucoma may have pressures above 80 mm. Hg 
during an acute attack. In the interval before or between attacks, the pressure 
is often found to be only slightly elevated or even normal. It is in these nearly 
normal cases that accurate evaluation of the ocular tension becomes important 
for the diagnosis. The frequency with which tactile estimates are used in the 
determination of ocular tension led the authors to assess its accuracy. 

In one similar study, which was found in the German literature, tactile de- 
terminations of tension were made by five doctors in 316 eyes for a total of 1,000 
determinations. These were then checked with the Schigtz tonometer and the 
results evaluated. The authors found the average error expressed as a percentage 
was plus or minus 33. Further analysis of their figures showed that the actual 
error in millimeters of mercury averaged 9.4 in eyes with low pressure and 
approached 4 in eyes with normal tension; in the higher tension range the average 
was 18.3. Evidently, in the low-tension group the intraocular pressure was 
generally overestimated; in the higher tension group it was underestimated; and 
within the limits of the normal intraocular tension the average tactile estimate 
came closest to the tonometric finding. It should be pointed out that in this 
group of patients, which represented an average eye clinic population, the per- 
centage of glaucoma patients would be relatively small. Moreover, each of the 
five physicians averaged 200 tactile determinations and was therefore presum- 
ably able to improve his efficiency in making the determinations. 

In the present study, 21 different examiners, who for the most part were 
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ophthalmologists of varying degrees of experience, including several who are 
rightly considered authorities on the subject of glaucoma, were asked to estimate 
the tension by tactile examinations in patients with glaucoma at the Research 
and Educational Hospitals and the Illinois Eye and Ear Infirmary of the Uni- 
versity of Illinois. For statistical purposes, each examiner was asked to give a 
numerical estimate in millimeters of mercury of his tactile tension findings. The 
findings on each patient were then checked with the Schigtz tonometer, and the 
results were recorded. The doctors were not informed of the results of their 
determinations until they had finished their quota of patients; consequently, 
they could not improve their ability by the experience gained in making these 
determinations. All the patients examined either had glaucoma or were strong 
glaucoma suspects. The vast majority were under treatment to reduce their 
ocular tension, and this fact was known to the examining physicians. 

In all, 524 eyes were examined in this manner. The average of Schigtz tensions 
of patients seen in the glaucoma clinic during the study was 25.2 mm. Hg with 
































TABLE 1 
Results of Tactile Examination of Fifty-two Eyes 
E Poe Poycican’ | ation of Phe 
onthe of | Estimate from [clan's Estimate] Devietion 
3 Reading metric Reading 
No. mm. Hg mm. Hg 

A Professor of Ophthalmology..............| 42 et 9.7 +23 to —16 
B_ Professor of Ophthalmology.............. 43 8.0 11.8 +20 to —37 
C Assistant Professor of Ophthalmology... .| 16 fe 9.6 +17 to —23 
D Assistant Professor of Ophthalmology... .| 32 7.8 10.4 +18 to —36 
E_ Assistant Professor of Ophthalmology... .} 20 5.6 7.0 +18 to —10 
F Clinical Assistant Professor of Ophthal- 

+ - ShaesaaRe sg iaesepialat deli i aieeiAl 30 9.1 10.7. |+18 to —28 
G Clinical Assistant Professor of Ophthal- | 

EE SOR PEP Oe pare ete aE ee | 16 7.4 9.5 +15 to —25 
H Clinical Assistant Professor of masa | 

ee a err re ae §.1 6.0 |+12 to — 4 
I Clinical Instructor of Ophths almology .. | 27 8.1 9.5 | +18 to —20 
J Clinical Instructor of Ophthalmology... .| 26 8.2 7.6 i+10 to —26 
K Clinical Assistant of Ophthalmology... . | 32 | 5.0 5.8 +12 to —12 
L Clinical Assistant of Ophthalmology.....| 8 | 1.4 2.0 i+ 2 to — 4 
M Resident in Ophthalmology.............. 40 6.1 ta \+12 to —14 
N Resident in Ophthalmology.............. 112; 3.5 5.4 |+14 to —10 
O Resident in Ophthalmology.............. | 18 5.2 6.6 + 5 to —13 
P Resident in Ophthalmology.............. 29) 5.0 8.3 |+13 to —15 
Q Resident in Ophthalmology............. }22) 4.7 6.7 |+20 to —13 
R_ Intern in Ophthalmology........... 26 | 6.2 | 9.2 I+ 4 to —31 
8S Senior Medical Student......... | 22 | 9.1 10.9 | +31 to —10 
T Senior Medical Student...... iin coee a' 11.4 13.4 |+26 to —14 
U Medical Resident........................ | 23 | 7.5 | 9.8  |+15 to —28 

TN ain io accents tameacetl 524 | 6.8 | 9.2 +15 to —19 
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a range of from 5 to 66 mm. Hg. Tabulation of the results of the tactile examina- 
tions showed that all the physicians averaged an error of 15 mm. Hg on the high 
side and 19 mm. Hg on the low side on the poorest evaluation of the intraocular 
tension. The extremes for the group were plus 26 and minus 37 mm. Hg. In 























TABLE 2 
Fourteen Cases of Low Intraocular Pressure in Which the Pressure Was Erronevusly 
Estimated* 
Physiciant | Actual ee. Bete Schigtz | Estimated Tension Tactile Method 
mm.Hg 
CRE eee 13 | 28 
13 35 
13 35 
13 30 
Cc 13 30 
D 15 30 
13 28 
E ; ; Aes Pee 14 | 32 
Why cain os cat eceiees seebesasesel 13 30 
G 15 28 
15 30 
I ee ae 15 28 
8 RRP ae 9 40 
Be a chicka ei aaeteamesdnnewses 9 35 
* Erroneously estimated by palpation as over 28 mm. Hg. 
t See table 1 for explanation of letters. 
TABLE 3 
Thirteen Cases of Elevated Intraocular Pressure in Which the Pressure was Erroneously 
Estimated* 
Physiciant | Actual Sy Schigtz Estimated Tension Tactile Method 
| mm. Hg 
ee aaek aii ence ail aaa | 32 20 
De camiaret Maton ts carsalenea ees 34 20 
Dita keteras cata sa pebennieeeas | 32 18 
B | 37 18 
B 50 18 
P ‘ 30 17 
L a 32 20 
L ey, 34 20 
Q.. cee taea sa 34 20 
ae ry Depa autos 30 20 
N. , ; ee 29 18 
8.. cake 29 15 
?.. abaeenichiadamicleel 31 18 








* Erroneously estimated by palpation as under 21 mm. Hg. 
t See table 1 for explanation of letters. 
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considering pressures found by the tonometer to be 28 mm. Hg or more, it was 
found that 75 eyes (53 per cent) were estimated to have pressures of 27 mm. Hg 
or less on tactile examination. Of this group, 56 (or 40 per cent), had pressures 
of 25 mm. Hg or less; 26 (18 per cent), 23 mm. Hg or less; and 13 (9 per cent), 
20 mm. Hg or less. Depending on where the dividing line between a normal and a 
suspicious tactile tension reading is placed, it may be said that from 40 to 53 
per cent of the patients who had pressures of 28 mm. Hg or more and who were 
therefore presumably glaucomatous were missed by tactile determination. To 
take a more reasonable figure, 18 per cent were missed if a tension of 23 mm. Hg 
or less is considered beyond suspicion of glaucoma, and 9 per cent represented 
serious misses by any standard. 

The errors in which the tension was 28 mm. Hg or more by the Schigtz tonome- 
ter and was estimated as 20 mm. Hg or less tactilely would all represent serious 
oversights of glaucoma cases if made by any ophthaimologist doing tonometry 
only when the pressure was felt to be elevated or suspicious. The psychological 
factor cannot be estimated quantitatively, but the fact that the physicians knew 
these patients to have glaucoma or to be glaucoma suspects must have tended to 
make the tactile estimates higher. In routine office practice, therefore, where the 
index of suspicion for glaucoma would be less, many more cases of glaucoma 
would probably be missed if tactile tension estimates alone were used in making 
the diagnosis. 

These findings are in harmony with the belief of most ophthalmologists inter- 
ested in the problem of glaucoma that tactile tension is highly unreliable. Its 
unreliability, in fact, is so great that routine tonometry should replace tactile 
tension determinations in all patients over 40 years of age. Routine tonometry 
should be as much a part of the general physical examination as routine chest 
x-rays or routine urinalysis. In patients over 40, the general physician should 
either take the tension himself with a Schigtz tonometer or with the new Berens- 
Tolman screening tonometer now available for the general practitioner or see 
to it that his patients go to an ophthalmologist who will do routine tonometry 
in the course of an examination for glasses. Tactile tension is no substitute for 
tonometry. 


Comment: No comment is necessary to a conclusion which is in accord with a time- 
proven fact. However, the study was warranted and is especially valuable as it was pub- 
lished in a general medical journal rather than in one limited to ophthalmology. Un- 
fortunately, we all have certain patients who do not permit tonometry or in whom it 
might be dangerous or it cannot be properly performed, where practice in digital tonom- 
etry is the best available method of estimating intraocular pressure. In such cases, this 
paper indicated the approximate limits of its reliability or unreliability. 

H. Saut Sugar 
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IRIDECTOMY FOR EARLY ESSENTIAL ATROPHY OF THE IRIS 
A CASE CONTROLLED FOR 42 MONTHS, WITH A PATH- 
OLOGIC EXAMINATION OF THE IRIS 


Louis Datty AND Ray K. Datny 


The Departments of Ophthalmology, Baylor College of Medicine, and University of 
Texas, Post-Graduate School of Medicine, Houston, Texas 


Am. J. Ophth., 1957, 44: 487-492 


Essential atrophy of the iris is almost invariably treated by operations designed 
to relieve ocular tension after the onset of glaucoma. As a rule, the glaucoma 
progresses to an absolute condition, although the tension has occasionally been 
controlled by surgery. Among the surgical procedures that have been success- 
fully used to control the tension for varying periods of time are sclerectomy, 
cyclodialysis, trephination, trephination and iridectomy, and fistulization accom- 
panied by beta radiation. In only one earlier case, so far as is known, 
was iridectomy performed before the onset of glaucoma. In that patient (reported 
in a brief footnote by Vail in 1955), removal of the affected piece of iris controlled 
the tension for eight years. 

According to Duke-Elder, pathologic examinations have been confined to 
eyes removed for absolute glaucoma. All the eyes showed an extensive soldering 
of the root of the iris to the cornea with compact tissue forming extensive periph- 
eral synechias. Heath noted multiple vascular occlusions which progressively 
created infarction and loss of iridial tissue in all layers. The ciliary body was 
similarly but regionally affected in some cases. Heath attributed the distortion 
of the pupil and formation of holes in the iris to sectional distribution of the 
vascular occlusions in the iris. Verhoeff and Friedenwald, in discussing Heaths’ 
paper, expressed the view that the vascular occlusions were not the cause of the 
atrophy, but that both were due to an abiotrophy, possibly hereditary. 

The authors’ patient, a 36-year-old white man, was examined in 1943 by one 
of the authors (R. K. D.). No pathologic process was visible in either eye at that 
time. He returned in June, 1952, and stated that he had noticed distortion of 
the pupil of the right eye on the previous day. Examination disclosed a small 
pear-shaped pupil, the apex directed temporally. A small pink nodule about 0.3 
mm. in diameter was visible just beyond the apex of the pupil in the stroma of 
the iris biomicroscopically. Small blood vessels and taut strands of mesodermal 
tissue radiated from it. Biomicroscopy showed that the portion of the iris con- 
taining the small nodule was displaced forward so that it almost touched the 
posterior surface of the cornea, and that there was a space between the iris and 
lens temporally. The temporal portion of the angle of the anterior chamber could 
not be visualized by gonioscopy because of the close approximation of the iris 
to the cornea. Elsewhere, gonioscopy revealed neovascularization of the angle. 

Two months later, it was observed on biomicroscopy that the anterior meso- 
dermal layer appeared to have torn away from a small portion of the pigmented 
border of the iris above the apical portion of the pupil. The anterior surface of 
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the pigmented epithelium of the iris was visible in the area of the tear. A few 
small blood vessels coursed between the periphery of the cornea and the anterior 
surface of the iris, temporally. At the next examination, 15 months after the onset 
of correctopia, atrophy of the anterior mesodermal layer of the iris was noted 
nasal to the pupil, and the temporal edge of the pupil was seen to extend to the 
temporal edge of the cornea. Iridectomy was performed on October 10th, 1953, 
through an incision in the temporal part of the corneal limbus. 

The patient’s visual acuity at the present time, 42 months after the iridectomy, 
is 20/20 and his ocular tension is normal. The average duration of time between 
onset of atrophy and glaucoma in progressive atrophy of the iris is about five 
years, with the shortest period one year and the longest more than ten years. 
In the present case, judging by the rate of progression of atrophy and the changes 
in the angle of the anterior chamber before surgery and the progressive closure 
of the nasal half of the angle which took place after surgery, the onset of glaucoma 
would not have been delayed for 42 months if the iridectomy had not been per- 
formed. It is, of course, too soon to say whether or not the tension will become 
elevated in the future. 

On pathologic examination of the removed piece of iris, which could not be 
sectioned serially, loss of substance was noted in areas of the stroma of the iris. 
According to the pathologist’s report, ‘‘The biopsy itself, apart from the rest of 
the picture, would not be completely conclusive but would be very suspicious. . . . 
The small bit of tissue in this area misses part of the usual features found after 
serial sectioning.” Particular interest attaches to this report, because it is appar- 
ently the first to be made after histologic examination of a portion of iris removed 
from an eye with essential atrophy of the iris before the onset of glaucoma. 

Other findings of interest in this case are (1) the forward displacement and 
ectropion uveae observed in the temporal part of the iris before iridectomy and 
in the nasal part after it, and (2) the neovascularization of the visible portion of 
the angle of the anterior chamber and the small pink nodule in the anterior 
mesodermal layer of the iris which were observed before iridectomy, but not 
after it. Finally, the predominantly gray color of the irises (gray blue or gray 
green) in this patient and in several others with essential atrophy of the iris 
observed and reported on before the onset of glaucoma seems to be worthy of 
note. Apparently, the disease has a strong predilection for gray irises. 


Comment: Iridectomy during the early stage of essential atrophy of the iris is logical, 
especially if a large portion of the iris root is removed, thereby preventing peripheral 
anterior synechias in the area of iridectomy. In mentioning the early stage, one can 
judge this to be present only by the absence of glaucoma or by only very slight elevation 
of intraocular pressure. The amount of iris atrophy in itself is no criterion for judging the 
stage of the disease since slight pupil disturbance and relatively little atrophy may be 
present yet the angle may be nearly closed by adhesions and the tension high. 

The color of the iris is apparently of no significance. After reading this article this 
reviewer checked through his file of photographs of the anterior segment in cases of 
essential iris atrophy and found three with brown irides and two with grey, grey-blue or 
grey-green irides. The brown eyes were all in women, a pure coincidence, certainly. 
H. Saunt Sucar 











NEUROLOGY 
THIRD NERVE REGENERATION 


FRANK B. WALSH 
Wilmer Institute, Johns Hopkins University, Baltimore, Maryland 


Brit. J. Ophth., 1957, 41: 577-598 


Acquired oculomotor paralysis may take any of several courses: it may be 
permanent; there may be partial or complete recovery; only pupillary changes 
may persist; or “aberrant regeneration’? may occur. In the latter instance, re- 
covery is accompanied by evidence of misdirection of regenerating fibers with or 
without characteristic pupillary changes. During regeneration, axons intended 
for one of the several muscles supplied by the third nerve may reach other mus- 
cles supplied by the nerve, and mass contraction may develop. In a classic case 
of misdirection, voluntary or involuntary adduction of the eyeball is accompanied 
by elevation of the upper eyelid, the pseudo-Graefe phenomenon. Attempts to 
direct the affected eye up or down are unsuccessful because contraction of the 
superior rectus occurs sumultaneously with contraction of the inferior rectus, 
so that vertical movement is impossible. A type of Argyll Robertson pupil may 
be part of the syndrome; the pupil may be constricted or widely dilated, fixed 
to light, and may contract when the eye is adducted. In the fully developed 
syndrome, Walsh has observed a low-grade enophthalmos, not previously de- 
scribed. 

Degeneration may sometimes be demonstrated by electromyography in the 
absence of clinical findings. Pathologic change in the nerve muscle unit is evi- 
denced by abnormal potentials, erratic firing, bursts of discharge, or rapid 
fatigue. The findings in muscles examined by this technic support the concept 
of misdirected oculomotor regeneration. 

In the author’s experience, misdirected regeneration has not been evident in 
patients with third nerve paralysis secondary to diabetes, temporal arteritis, or 
ophthalmoplegic migraine. In the latter condition, there is usually pupillary in- 
volvement, whereas in diabetes and temporal arteritis the pupil may be spared. 
In all these cases, recovery from paralysis is usually complete within six weeks. 

On the other hand, acquired oculomotor paralysis secondary to intracranial 
aneurysm, trauma, or inflammation is likely to become complete, with a dilated 
and fixed pupil, and is likely to be followed by complete or partial misdirection 
of regeneration. Uneven distribution of regenerated fibers may result in bizarre 
ocular movements. Misdirection of regeneration occurs only occasionally when 
oculomotor paralysis is the result of intracranial tumor. 

Once developed, misdirection never disappears spontaneously. Surgical treat- 
ment may be of value in some instances, as in the correction of persistent ptosis; 
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but in the fully developed syndrome, surgical procedures cannot restore single 
vision or free motility. 


Comment: To all of us who hold Dr. Walsh in deep personal and professional esteem, 
the appearance of this paper is doubly satisfying, since it was the 1957 Montgomery 
Lecture, delivered at Trinity College, Dublin, at a joint meeting of the Irish Ophthal- 
mological Society and the Society of British Neurological Surgeons. Such an honor is 
rightly deserved. 

For those interested in a complete review of the phenomena of misdirection of nerve 
fibers the article should be read in the original, since much important historical material 
is included. The recent work in electromyography, especially that of Breinin, is cited 
together with tracings to demonstrate the simultaneous and abnormal innervation of the 
muscles involved. Although Dr. Walsh has been unable to measure the low-grade enoph- 
thalmos occurring with the “mass movement” of muscles in fully developed cases of 
misdirection, he is convinced that it is part of the fully-developed syndrome, and the 
phenomenon certainly seems reasonable. 

JoHN WoopwortH HENDERSON 
Ann Arbor 








OCULAR TUMORS 


THE DIFFERENTIAL DIAGNOSIS OF MALIGNANT 
MELANOMA OF THE CHOROID 


ALGERNON B. REESE 
With the Collaboration of Ira 8. JonEes 


The Institute of Ophthalmology of the Presbyterian Hospital 
in the City of New York, New York 


A. M. A. Arch. Ophth., 1957, 58: 477-482 


The deductions presented in this paper were derived from an analysis of 
200-odd patients seen by the author and his collaborator because a malignant 
melanoma of the choroid was suspected. This particular group was chosen be- 
cause during the period in which they were seen a particular test which has 
proved very helpful was used. Appraisal of this test, or method of examination, 
is an important feature of this thesis. 

These 214 patients with fundus lesions (that made melanoma a suspect) fall 
into four groups: (1) 106 patients who did not have a malignant melanoma, as 
proved by the subsequent course of the disease, but who had a lesion simulating 
one; (2) 84 patients in whom a diagnosis of malignant melanoma of the choroid 
was made and later confirmed; (3) 10 patients in whom an incorrect clinical 
diagnosis was made and later proved to be incorrect either by the subsequent 
course or by microscopic examination of the enucleated eye; and (4) 14 patients 
who were lost to follow-up. The first three groups constitute the subject-matter 
of this discussion. 

The lesions simulating malignant melanoma and the number of cases in which 
they occurred were inflammation, 39; macular degeneration, 21; benign mela- 
noma of the choroid, 16; metastatic carcinoma, 9; serous detachment of the 
retina, 9; benign melanoma of the retinal pigment epithelium, 4; hemorrhage, 
2; hemangioma of the choroid, 2; and Coats’ disease, cyst of the macula, con- 
genital crater of the optic disk, and angioid streaks, 1 each. 

The lesions grouped under inflammation were either active choroiditis, the 
sequelae of choroiditis, or active effusive choroiditis with large bullous eleva- 
tions of the retina. They were suspected of being melanomas because of their dark 
color, which seemed to be caused in most cases by stimulation of the pigment 
epithelium to proliferate. Proliferation of the pigment, when viewed directly, 
is jet-black or, when viewed through a translucent or semiopaque medium, has a 
dark bluish color. In other instances, the dark color seems to have been due to 
deep-lying hemorrhage, which may have been converted to some degree into 
hemosiderin. Melanomas manifest a pigmentation of another kind, which will 
be described later. Fifty per cent of the lesions diagnosed as inflammation showed 
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edema residues or inspissated edema at some site in or around the lesion. Such 
a finding, in the authors’ experience, is never seen accompanying a melanoma. 
In inflammatory lesions of the fundus in the active stage hemorrhage is noted 
in about half the cases. Characteristically, it occurs around the lesion as a collar- 
ette. In melanomas, hemorrhage plays an inconspicuous part and, when present, 
appears most often over the surface of the lesion. 

Most of the cases of macular degeneration belong to the diskiform type with 
elevation and a dark color, either from proliferating pigment epithelium or from 
hemorrhage or its residues. About 50 per cent of these lesions also showed some 
associated edema residue in or around them, and one-third showed pathological 
conditions supplying confirmatory evidence in the macular area of the fellow eye. 
Usually, the changes in the fellow eye were slight but definite, oftener than 
not appearing as drusen or very slight atrophic changes. 

Scotomas noted in 2 of the 16 patients with benign melanoma of the choroid 
were difficult to elicit and smaller than would be expected from the size of the 
lesion. A malignant melanoma, even when small, gives an easily elicited scotoma 
which is larger than the size of the lesion would indicate. 

By far the most helpful aid in making a correct diagnosis of malignant mela- 
noma was retroillumination of the lesion to determine whether light was trans- 
mitted. Consciously or unconsciously, this test is probably employed to some 
extent by most ophthalmologists, but its effectiveness is greater if it is practiced 
with deliberation. It consists essentially of viewing the lesion through a well- 
dilated pupil while a very bright ophthalmoscope light is thrown below its lower 
margin. It is important to move the head and the light until the reflected rays 
from the choroid reach the examiner’s eye. Actually, the test cannot be carried 
out satisfactorily unless the light can be placed below the suspected lesion, so 
that the observer’s eye can receive the reflected rays above. Some manipulation 
of the light and the head may be required before the reflected rays are seen, and 
then they may be observed only at one location. In subtle lesions, when this 
exact spot is determined, the test may be most revealing. If the lesion is a mel- 
anoma, the reflected rays do not penetrate the lesion and its border is therefore 
seen as an opaque or dark zone. If the light is thrown on the body of a lesion 
without much pigment, the lesion may also reflect light, so that the incident 
rays from the surface of the solid tumor will make it appear translucent. If, 
however, the surface of the tumor does contain pigment that absorbs the light, 
the lesion will, of course, appear dark. Therefore, the test is more reliable when 
the light source is placed to one side of the lesion and the border is observed. This 
test was helpful in arriving at the correct diagnosis in 85 per cent of the malig- 
nant melanomas in this series. 

In 20 per cent of the melanomas, an abnormal vascular pattern was noted 
over the surface, i.e., there were wide vascular channels of a nature and pattern 
foreign to the choroid or the retina. These blood sinuses probably represent 
varicose veins from passive congestion due to the constriction of that portion of 
tumor which has extended through the elastic lamina vitrea. 

In 15 per cent of the patients, the lesion showed a light-brown pigmentation 





148 SURVEY OF OPHTHALMOLOGY 


in contrast to the jet-black pigment associated with proliferation of the retinal 
pigment epithelium. This light tan or brown color is interpreted as coming from 
the tumor cells. In normal eyes, the pigmentation of the choroid is light brown, 
while that of the pigment epithelium is black. The pigment epithelium can pro- 
liferate, whereas the choroidal pigment-bearing cells cannot. Therefore, any 
acquired pigmentation of a non-neoplastic nature in the fundus must derive 
from the pigment epithelium. Since acquired pigmentation of the light-brown 
color cannot come from a reparative or proliferative process of the melanoblasts 
of the choroid, it must be the result of a neoplasm arising from these cells. There- 
fore, a light-brown color of the surface of a lesion is evidence of a melanoma. 
Hemosiderin from old hemorrhage may also appear light brown clinically, but 
this could seldom be confused with tumor pigment. The abnormal vascular 
pattern and the light-brown color of the lesion were not recorded until some 
time after the series in this study was started, so the incidence is unquestionably 
higher than that given here. 

In about one-third of the patients with malignant melanoma of the choroid, 
there were acquired or dilated episcleral vessels corresponding to the site of the 
tumor. In most instances, these were interpreted as being manifestations of 
nutrient vessels, but in a few it could not be said that they were not evidence of 
an actual mild scleritis secondary to some necrosis of the underlying tumor. 

Confirmatory signs are found in the appearance of drusen bodies and the mush- 
room shape of the lesion. Equivocal findings are hemorrhage, tenting, and a 
dependent serous detachment of the retina. Residual edema favors the diagno- 
sis of a non-neoplastic process. 

In five of the ten patients in whom diagnostic errors were made, the lesions 
were mistakenly diagnosed as inflammatory processes, but the subsequent 
findings established the fact that a malignant melanoma of the choroid was 
present in four and a metastatic carcinoma (primary site undetermined) in the 
other. In four of the cases first diagnosed as inflammation, the diagnosis was 
later changed to malignant melanoma, and enucleation was carried out forthwith. 
This brings up the question of whether an actual choroiditis can prod a benign 
melanoma into growth. There is some evidence that an inflammatory process in 
the choroid can stimulate a benign lesion into growth or can even prompt the 
development of a spontaneous melanoma. It is also possible that in the four eyes 
in which the diagnosis was first inflammation and later melanoma, there was 
an inflammatory process due to some necrosis of the tumor that at first masked 
the clinical picture. 

The importance of examining the fellow eye cannot be overemphasized. 
Frequently, such an examination will reveal pathologic conditions which are of 
the greatest help in arriving at the correct diagnosis; thus, 25 per cent of the 
patients with suspected inflammatory lesions and 33.3 per cent of those with 
suspected macular lesions show some indication of a similar process in the fellow 
eye. 


Comment: Many of the points Dr. Reese makes in this interesting and helpful paper 
could be discussed in greater detail by adding the pathologist’s point of view to that of 
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the clinician. One might remember better the significance of a finding if one knew its 
pathogenesis. 

Fine sprinkling of lipoid deposits in the retina (edema residues), which Dr. Reese found 
in 50 per cent of tumor suspect eyes, form through mobilization of retinal phagocytes 
(microglia, Mueller’s cells, pigment epithelial cells). These cells have to be well preserved 
in order to proliferate into fatty granular cells and if we remember the necrotic condition 
of the retina directly overlying malignant melanomas it is easily understood why they 
are never present in the melanomas. 

In differentiating the dark, bluish black pigment of proliferated pigment epithelium 
from the lighter brown pigment of the melanocytes of a tumor, one would have to give 
some thought also to any preceding hormonal therapy of long duration, which might have 
stimulated the growth of uveal melanocytes (as in a case reported by Calhoun at Ocular 
Pathology Club). 

In utilizing the presence of radial folds of the retina in the differential diagnosis of 
malignant melanoma, the size of the lesion under suspicion is of the greatest importance. 
If the lesion is small their presence speaks against a tumor; in that case, they are not due 
to tenting with the retina being draped into folds so to say, but to traction by fibrous or 
granulomatous masses in the retina in the course of degenerative or inflammatory disease. 

One of the obvious merits of this paper is the emphasis upon the role of detailed study 
and shrewd evaluation of opthalmoscopic findings in the differential diagnosis of malignant 
melanomas of the choroid, an art which is easily pushed into the background by the 
younger generation of ophthalmologists, who might think the Geiger counter to be more 
rewarding than the opthalmoscope. 

Bertaa Kuen 


MANAGEMENT OF INTRAOCULAR MALIGNANCY 


Tue GirrorpD MemoriAL LECTURE 
Epwin B. DunpHY 


The Massachusetts Eye and Ear Infirmary and the Department of Ophthalmology, 
Harvard Medical School, Boston, Massachusetts 


Am. J. Ophth., 1957, 44: 313-322 


The management of intraocular malignancy represents a great challenge to 
the ophthalmologist’s judgment and skill. Not only are the decisions made ex- 
tremely important, and often irrevocable, but, if they are correct, they may 
result in saving both the patient’s life and his vision. No less important, of 
course, is the management of extraocular malignancy, but since in this case 
biopsy and surgery are more often feasible, the ophthalmologist is on much surer 
ground. 

Assuming the diagnosis of intraocular malignancy to have been carefully made 
on the basis of clinical appearance, biopsy, transillumination, radioactive phos- 
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phorus tests, ultrasonic waves, and so on, the problem then is what to do about it. 
Should immediate enucleation be advised, or should some other method of attack 
be considered? The answer, of course, depends on such factors as the feasibility 
of removal of the tumor without sacrificing the eye, the condition of the opposite 
eye, the age and physical condition of the patient, the sensitivity of the tumor to 
irradiation or chemotherapy, the accessibility of the tumor to biopsy, or to 
treatment with diathermy. 

For practical purposes, the various types of malignant intraocular tumors fall 
into three main groups from a clinical diagnostic point of view: (1) retinoblas- 
tomas, (2) malignant melanomas of the uveal tract; and (3) metastatic tumors. 

Retinoblastoma, a congenital malignant tumor of early childhood, is bilateral 
in at least 25 per cent of the cases. This fact must never be forgotten, because the 
early discovery of the tumor in the second eye may make possible therapeutic 
measures designed to save life and sight. Consequently, in every case of retino- 
blastoma a thorough search must be made of the fundus of the apparently normal 
eye under general anesthesia with a widely dilated pupil. Moreover, one examina- 
tion is not enough. It is quite possible for a tumor to be found at a later examina- 
tion, even though the first revealed nothing suspicious. Repeated examinations 
should therefore be made every two months for the following year and somewhat 
less often for at least another two years. It is said that 85 per cent of retinoblas- 
tomas become manifest within three years, although the disease sometimes 
occurs much later. Another point that needs to be emphasized is the fact that 
this tumor may have multiple origins. It is not unusual to find two or three 
separare tumors in the fundus. Vitreous and iris seeding is also not uncommon 
and should be searched for. 

Survivors of retinoblastoma often transmit the disease to their offspring. 
Children of known survivors should therefore be routinely examined at birth 
and frequently thereafter in order to detect the condition as soon as it appears, 
rather than to wait until the tumor has become so large that enucleation is the 
only possible course. 

Unfortunately, when the parents of a child with unilateral retinoblastoma 
first bring him to the ophthalmologist because they have noticed the yellowish- 
white reflex in the pupil, the tumor is so far advanced that nothing remains but 
enucleation. In performing this operation, certain facts should be kept in mind: 

(1) At least 10 mm. of optic nerve should be obtained. 

(2) The muscle cone and the enucleated globe should be inspected for gross 
evidence of extraocular extension at the time of the operation. 

(3) An immediate biopsy should be made of the optic nerve to see whether it 
shows evidence of invasion. 

In cases in which remaining tumor is known to be present beyond the cut end 
of the optic nerve, heroic measures are usually taken, even though death is the 
rule. At the Massachusetts Eye and Ear Infirmary, only one patient with involve- 
ment beyond the cut end of the nerve has survived. With the exception of this 
patient, who is living and well five years after enucleation, none of those with 
similar nerve involvement are living in spite of exenteration, x-radiation, im- 
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plantation of cobalt needles in the nerve stump, or craniotomy with removal of 
the intracranial portion of the nerve. 
Somewhat better results were obtained by Reese with the implantation of 
don seeds in the nerve stump, combined with irradiation. This method was 
ed by him in 21 patients, of whom five were reported living and well from 1 to 
|> years after the treatment. It seems, therefore, that in a case of residual optic 
rve tumor a small chance does exist of saving the patient’s life by using radio- 
itopes locally in conjunction with x-radiation. The patient should be given the 
lnefit of this procedure, especially as improvements in technic may result in a 


v eater percentage of successes in the future, unless the tumor has gained access 
t. the subarachnoid space. 

If inspection of the enucleated globe shows gross extraocular extension into 
tue orbital tissues, the prognosis is extremely poor. Exenteration is sometimes 


‘ommended in such cases, but this operation, which has never proved success- 
in the author’s experience, should not be performed except for the relief of 
piin or for cosmetic reasons. 


Distal metastases in bones and viscera may, of course, occur just about as often 

intracranial extensions. The treatment of these metastases by surgery or 
adiation, though hopeless, is justified because if they are left in situ they may 
give rise to an unbearable situation. 


If extensive intraocular growth is present in both eyes when the patient is first 
seen, bilateral enucleation must be considered and the parents must be allowed 
to make the decision. Fortunately, in most bilateral cases, one eye is much far- 
ther advanced than the other. Therefore, after enucleation of the more advanced 
eve, consideration should be given to possible methods of saving the remaining 
eve. The three main methods of treatment are irradiation, chemotherapy, and 
diathermy. Retinoblastoma, being a fairly radio-sensitive tumor, is amenable to 
irradiation therapy, but the dosage must be carefully controlled. By combining 
x-ray therapy with chemotherapy using triethylene melamine, Reese and his 
associates have been able to reduce the irradiation to less than half that given 
when x-radiation is used alone. With this combination not only have most of the 
undesirable late effects of x-radiation been avoided, but arrest has been se- 
cured in 70 per cent of the cases as compared with only 50 per cent when x- 
rays were used alone. The best results are obtained in tumors of small and 
medium size 

Other methods of irradiation that have been used are the implantation of 
radon seeds in the sclera over the tumor; the insertion of radium needles or radio- 
active tantalum wire into the orbit (this failed to yield good results because of 
inability to control the dosage); and the use of cobalt disks, employed by Stallard 
with apparently excellent success (21 out of 23 patients have survived and in 
12 of these the vision is fairly good). 

Diathermy, a method which has not become popular in this country but which 
deserves consideration, has been used at the Massachusetts Eye and Ear Infir- 
miury in eight patients with bilateral retinoblastoma. The treatment was success- 
ful in six of these patients and these cases are to be reported later in detail. The 
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patients, who have been followed for from 1 to 17 years, have amazingly fe. 
opacities in the vitreous, and the visual acuity is good in all those old enough 0 
be refracted. In the unsuccessful cases, the tumor grew relentlessly in spite «st 
thorough diathermy coagulation. In one, the tumor was near the optic nerve ai 


very difficult to reach and in the other seeding developed in the anterior chambc + 
Malignant melanomas are generally conceded not be be radiosensitive aid 
ilmost all ophthalmologists recommend immediate enucleation of the eyeb: |! 
when a diagnosis of malignant melanoma of the choroid or the ciliary body h:s 
been made. However, certain facts suggest that in special circumstances, e.¢ 
if the patient is one-eyed or the fellow eye is amblyopic, or if he absolutely 1 
fuses enucleation, a different form of treatment may be considered. Thus the 
mortality figures seem to vary with the stage of the disease at which enucleation 
is performed. lor instance, in the first stage the mortality is 33 per cent; in the 
second stage, 45 per cent; and in the third stage, 90 per cent. Again, certain cel 
types are more malignant than others. Still another factor that contributes to 
the prognosis is the argyrophil fiber content of the tumor. Unfortunately these 
factors cannot be determined by preoperative ophthalmoscopy and the safest 
course is therefore to advise enucleation. If other treatment is desired, diathermy 





coagulation may be tried provided the tumor is accessible and not too large. 

Melanotic tumors of the iris are usually not so malignant as those of the choroid 
und the ciliary body. If gonioscopy shows that the tumor does not involve the 
ciliary body and that there are no implantation growths elsewhere in the angle, 
surgical removal is indicated. Every precaution must be taken, however, to see 
that the lesion is completely removed. If the ciliary body is involved or if implan- 
tation growths are present in the angle, or if removal has not been complete 
enucleation should be performed. Enucleation is also the treatment required in 
cases of true malignant melanoma of the optic disk. 

Metastatic tumors occasionally appear in the eye, usually from carcinoma of 
the breast. The advances that have been made in the hormonal control of mam- 
mary and prostatic cancer by hormone treatment and by various operative 
procedures suggest that patients with metastatic eye lesions may have their 
eyesight improved, at least temporarily. 

The purpose of this presentation is not to condemn enucleation, but merely 
to show that there are alternative procedures which may be applicable in cer- 
tain special cases. With the advancement of scientific knowledge, the develop- 





ment of chemotherapy, the use of radioisotopes, diathermy, and hormon:l 
controls, it seems not unlikely that fewer tumor-containing eyes will need to 
be removed in the future. 


Comment: Management of intraocular tumors of malignant nature involves many 
problems in which answers are not clear cut. Dr. Dunphy has properly emphasized the-e 
points. 

There are some definite rules which should be followed in the management of retin - 
blastomas. The fundus of both eves should be thoroughly studied several times through 
widely dilated pupils. The choice of therapy will be determined by whether or not t! e 
retinoblastoma involves one or both eyes, by its size, and by whether the optic nerve is 
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involved. It has been established that the prognosis is extremely poor if there are extra- 
ocilar extensions into orbital tissue, but exceptions do occur. Although metastases to 


i-tant organs are rare, they do occur. 


( 
There are many forms of therapy including enucleation, exenteration, x-radiation, 
‘er chemotherapy such as nitrogen mustard, triethylene melamine, implantation of 
ra lon seeds, radium needles, radioactive tantalum wire, cobalt disks, and radioactive 
ne in polyethylene bags (Newell), and diathermy. 


t is difficult to properly evaluate clinical therapy in these cases, as most clinies have 
ew cases. There is rarely an opportunity for any one group to accumulate enough data 
to properly evaluate all of these methods of therapy. At the present time Dr. Reese and 
hi- co-workers have the best chance of accumulating information on the value of x-radia- 
tia combined with triethylene melamine and other cancer chemotherapeutic agents, 
it would probably speed up the end results if they had large numbers of cases referred 
to them so that they could be evaluated under controlled conditions. Even here it would 
be best if the cases were not all treated with the same medication but some were treated 
with triethylene melamine, some with x-irradiation, and others with combined therapy 
sy that proper controls could be established. Only by pooling the available cases can one 
arrive at the desired information to allow the proper handling of patients as soon as pos- 
sil. le. Whenever there is any question concerning the therapy in locales where large num- 
bers of cases of this sort are not handled, it would be best for such cases if they could be 


¢ 


referred to large centers where considerable experience has been acquired and new in- 
formation can be obtained in properly controlled fashion. 

In a recent symposium of the Academy of Ophthalmology and Otolaryngology on 
‘he Diagnosis and Management of Intraoccular Malignancy, the following points were 
noted concerning the management of such tumors. 


Malignant melanomas of large size give a poorer prognosis than small melanomas. If 
the lesion in the fundus is small, it should be followed with serial photography and ac- 
curate drawings of its size and visual field studies, until there is absolutely no doubt of 
progression of the lesion or of the diagnosis before advising enucleation. 

Iris tumors rarely metastasize, and if they can be excised by iridectomy, this is the 
treatment of choice, once one has convinced himself that the lesion is malignant. 

Extraocular extensions of tumors, if encapsulated, may be treated by simple enuclea- 
tion with implant and do perhaps as well as enucleations for tumors well confined within 
the scleral coat. When the extraocular extension is not encapsulated, is necrotic, or has 
been disturbed by the surgeon during the enucleation, exenteration should be performed. 
The results of exenteration are not impressive; four out of five patients with this type of 
unencapsulated exenteration can be expected to die of metastatic disease, and of those 
surviving one out of four will show orbital recurrence. If recurrence takes place in the 
orbit, the prognosis is grave. Exenteration may not prove helpful but should be attempted. 

Diathermy has been recommended for intraocular malignant melanomas but. per- 
forating diathermy may facilitate the dissemination of tumor cells into the orbit as well 
as elsewhere in the body. One cannot be certain of the nature of the lesion that he is 
treating and, if it is large, it will require extensive diathermy probably of the perforating 
variety. 

Irradiation has been reported successful only infrequently in the literature and in none 
of these patients has there been histologic confirmation of the diagnosis. Chemotherapy 
such as nitrogen mustard and triethylene melamine may be useful in certain intraocular 
tumors such as retinoblastoma, but apparently do not effect any permanent cure of 
malignant melanomas. Heliocautery such as recommended by Meyer-Schwickerath 
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has been claimed to destroy malignant melanomas in the uveal tract, but this must ai 
further confirmation. 

There is still much that we do not know concerning prognosis of malignant melano1 
It is of considerable significance that iris melanomas appear to be less malignant t 
choroidal ones, and that the intraocular melanomas appear to endanger the life 
patient much less than do skin melanomas. Patients have frequently refused enucleat 
and have gone on for years in perfect health with no signs of metastasis while in ot 
metastasis occurs after early enucleation. Until more information is available concert 
all the factors which control growth of tumors within the body, particularly intraoc 
melanomas, removal of all the tumor tissue is the recommended procedure, once a { 
diagnosis has been established. 

The ophthalmologist frequently sees the patient who shows intraocular metast 
tumors. There is an increasing amount of experience demonstrating that these tun 
occasionally respond favorably to the use of hormones. This may mean the use of estrog 
or androgens, castration, or oophorectomy. Successful regression may follow sterilizat 
by x-ray. Sometimes if bilateral oophorectomy does not work, bilateral adrenalecton 
may be performed and prove helpful. Hypophysectomy has also been recommended 
metastatic lesions of this sort. Although the surgical procedures seem drastic in a pati 


riddled by metastatic disease, the regaining of some useful vision is a boon which create 


considerable uplift to those otherwise depressed patients. 
These are exciting times, and one should watch and share with great interest the 


roads made into hormonal and chemotherapeutic as well as surgical measures bei 


adopted against the bodily invasion of malignant tissue. 


Irvinc H. Leopoui 


























THE RETINA 


VITREOUS CHANGES AND THE MECHANISM OF 
RETINAL DETACHMENT 


C. C. Tene anp H. H. Cu 


lie Laboratory of The Eye Bank for Sight Restoration, Inc., Manhattan Eye, 
Kar, and Throat Hospital, New Yorl:, New York 


Am. J. Ophth., 1957, 44: 335-356 


Evidence obtained by studying the morphology of vitreous changes confirms 
the belief that liquefaction of the vitreous and vitreoretinal adhesion are the two 
itin anatomic factors in the etiology of the idiopathic type of retinal detach- 
nent. Much of the literature on this subject is confusing because of the frag- 

entary nature of the material, the lack of correlation, and the fact that many 
o! the cases were so complicated by secondary changes that true analysis of the 
primary changes was impossible. Since the authors were able to study a very 

rge number of eyes in the Eye Bank Laboratory, they were able to analyze 
und compare their material at the same time and place. Most of the eyes were 
from older persons, but about 200 were baby eyes. They were studied first under 
the slit lamp and then histologically, and finally an attempt was made to cor- 
relate the findings with clinical cases. All the cases reported in this paper were 
simple cases without complications that might obscure the true picture. This 
made it easier to correlate and summarize the findings and thus to simplify the 
explanation of retinal detachment. 





Liquefaction of the vitreous, the first of the two principal anatomic factors in 
retinal detachment, appears in two types: one characterized by the fact that 
it starts from the central core and extends to the periphery and is not accom- 
panied by posterior detachment of the hyaloid membrane; the other is charac- 
terized by anterior contracture of the solid portion of the vitreous which leaves 
the posterior portion in a liquid form and is usually accompanied by posterior 
detachment of the hyaloid membrane. Type I (figs. 2 and 3), liquefaction, which 
is the commoner of the two, was found in 35.3 per cent of 232 eyes studied. Type 
Il (fig. 4), liquefaction, found in 24.2 per cent of the eyes, may have several re- 
sults. It may occur without disinsertion of the posterior attachment of the 
hyaloid membrane around the optic nervehead, but this is extremely rare. More 
frequently there is posterior detachment. The contracture of the solid vitreous 
may vary in degree. In the worst cases it may be called massive. The liquid part 
usually is not coagulated in the fixation process, but occasionally it may become 
so, probably as a result of an increase in the protein content in the liquid vitreous. 

Vitreoretinal adhesion, the second of the anatomic factors, also appears in two 
types: the senile peripheral adhesion and the local adhesion which forms at the 
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site of a congenital rosette and which often includes some of the immediate! y 
adjacent area (fig. 5). Adhesions of this second type are fibrillar in nature. T}.e 
fibers are produced by abnormally proliferated neuroepithelium and they fori 


the adhesion to the vitreous. There is usually very little involvement of t! 
pigmented epithelium or the choroid under the area of adhesion. Although this 
type of congenital defect may be found in any part of the retina, it is most cor 
mon in the periphery. Adhesion of the first type is not usually found before t! 
age of 30 years, but it is always found in the older age groups (fig. 6). 

Type II liquefaction and vitreoretinal adhesion of one type or the other a 
apparently the basic anatomic prerequisites of retinal detachment. When the-e 
two conditions are present, a sudden forceful movement of the eyes or of tlie 
body constitutes the precipitating factor that detaches the retina. It has been 
shown that every movement of the eyeball causes movement of the vitreous and 
that this movement exerts traction at any point of vitreoretinal adhesion. It is 
known that liquid and solid media react differently to the effect of inertia. lu 
Type II liquefaction of the vitreous, there is solid vitreous in front with the 
hyaloid membrane immediately posterior to the solid mass. Liquid vitreous is 
behind this. According to the principles of inertia, liquid is more resistant to 
movement and stoppage than is a solid. Therefore, in an eye with Type I] 





liquefaction, a sudden motion or stoppage of motion may create traction at the 
site of vitreoretinal adhesion. 

The effect of momentum depends upon its speed and direction, so that a quick 
movement may exert a great deal of force at the point of vitreoretinal adhesion. 





Fic. 1 Fic. 2 


Fic. 1. Normal vitreous (equatorial section). (Courtesy of C. C. Teng, and H. H. ¢ 
Am. J. Ophth. 1957, 44: 335). 

Fig. 2. Mild liquefaction of vitreous at the central core (Type 1). (Courtesy of C 
Teng, and H. H. Chi, Am. J. Ophth. 1957, 44: 335). 






CLINICAL PRACTICE 


x 3 > 








Fic. 3. Moderate liquefaction at center. Fairly thick solid vitreous at the periphery 
l'ype I). (Courtesy of C. C. Teng, and H. H. Chi, Am. J. Ophth. 1957, 44: 335). 








Fic. 4. Mild liquefaction from behind with anterior ‘“‘contracture”’ or posterior detach 
ment (Type II). (Courtesy of C. C. Teng, and H. H. Chi, Am. J. Ophth. 1957, 44: 335). 
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Fic. 5. (A) Loeal vitreoretinal adhesion at congenital rossette. (B) Senile vitreoretina! | 
adhesions. (C) Intaet hyaloid membrane. (Courtesy of C. C. Teng, and H. H. Chi, Am. J 
Ophth. 1957, 44: 335). 
Motion may be either in a straight line or rotary. If the force which pulls in the : 
direction causing the greatest traction at the point of vitreoretinal adhesion is 
strong enough, it will precipitate a tear in the retina, especially if the retina is 
weakened by degeneration, which is often the case at the site of a rosette (fig. 7). 
Once the retina is torn, subsequent motion tends to elevate it, allowing the 
fluid vitreous to migrate behind it and causing it to separate. When the retina 
is detached, it is much more vulnerable, so that secondary tears or enlarge- ( 
ment of the primary tear are very common occurrences. 
Until the physicochemical properties of vitreous are better understood, the 
problem of retinal detachment will still be far from solution. But although the 
process of liquefaction can neither be explained nor prevented, the early clinic: 
signs of liquefaction and vitreoretinal adhesions should be carefully watche: 
for. The presence of a vitreoretinal adhesion, or even a preexisting retinal hol, ; 


will not lead to retinal detachment unless there is Type II liquefaction of the ‘ 
vitreous. Therefore, the presence of Type II liquefaction may be considered | 
first warning. Since it is known that early treatment is of the utmost importanc: , 
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Fic. 6. Local vitreoretinal adhesions around holes. (Courtesy of C. C. Teng, and H. H 
Chi, Am. J. Ophth. 1957, 44: 335) 


it might be wise for patients who have this type of liquefaction to be given some 
knowledge of the early symptoms of retinal detachment. 

The second factor in the appearance of retinal detachment, vitreoretinal ad- 
hesion, is more difficult to detect. The present study indicates that senile vitreo- 
retinal adhesions are almost certainly present after a person reaches the age of 
50 years, but there is, as yet, no way of determining their extent. The Schepens 
indirect ophthalmoscope, or its equivalent, is indispensable in looking for local 
vitreoretinal adhesions at the periphery of the retina, where they are most often 
found. Direct ophthalmoscopy, of course, should not be neglected. Because of 
the advantage of its high magnification, it is especially helpful in examining the 
region near the equator and the posterior portion of the fundus in a search for 
congenital rosettes or local adhesions. Holes may seem easier to detect, but in 
the case of very small ones, it may be impossible to distinguish them from cysts. 
When any sign of a rosette, fold, or retinal hole is found in combination with 
Type II liquefaction, the situation is serious. 

The degree of detachment of the hyaloid membrane may be used as a guide 
for beginning treatment. When the detachment is close to the level of the local 
vitreoretinal adhesion, it may be advisable to build a barrier all around the 
globe by means of diathermy. This should produce an adhesion between the 
hyaloid membrane, the retina, the choroid, and the sclera to secure the detached 
vitreous or hyaloid membrane and prevent further detachment. The hyaloid 
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TENSION AT POINT 
OF V-R ADHESIONS BODY MOTION 


LIQUID VITREOUS 


SOLID VITREOUS 


Fic. 7. Diagram illustrating the role of body movements in the mechanism of retinal 
detachment. (Courtesy of C. C. Teng, and H. H. Chi, Am. J. Ophth. 1957, 44: 335). 


membrane is important because it supports and protects the retina. Any hole 
that may be present should be sealed by diathermy to prevent fluid vitreous from 
getting behind the retina. Prophylactic operation is especially advisable if the 
patient is engaged in particularly active work. He should at least be told the 
early symptoms of retinal detachment and the importance of early treatment. 

According to Reese, cystoid degeneration of the retina can develop very rapidly 
after detachment. Therefore, patients who have Type II liquefaction, even in 
a moderate degree, plus a retinal hole or tear, should be operated on as soon as 
possible. 

Rest in a reclining position with a binocular bandage is always a sound pro- 
cedure in cases of retinal detachment. This is particularly true from an anatomic 
point of view because it places the point of insertion of the hyaloid membrane 
at the highest level. When the patient’s head is in a dependent position, the hy- 
aloid membrane and the retina have a chance to settle back into their norm: 
positions. It is a good sign if the retina settles back before operation. If the retin: 
remains separated, implantation of vitreous by Shafer’s method, or a vitreous 
substitute, is a very sound technique. Diathermy to produce an adhesion b: 
tween the retina, choroid, and sclera is still the principal operation to be pe 
formed. Inclusion of the hyaloid membrane in this adhesion is recommended. ! 
is advisable to build up a band of adhesion all the way around the globe to pr 
vent further detachment of the hyaloid membrane and the retina. 
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‘omment: This is a most important contribution. It graphically demonstrates many 
phenomena that have been suggested, but not proven, by clinical examination. The most 
interesting finding would appear to be the demonstration of the role the vitreous plays in 
pr ducing holes in the retina. When one considers that the eyes that were examined were 
so called “normal eyes,” it is a wonder that retinal detachments are not more common in 
th older age groups. 

t is surprising that surgery is as successful as it is when one considers that it does 

\ thing to destroy the vitreoretinal adhesions. It is also easy to see where excessive 

di thermy can produce further shrinkage of the vitreous and massive vitreous contracture. 
P. Ross McDonaup 


COATS’ DISEASE 
GEORGE N. WISE 


Department of Ophthalmology, New York University, Post-Graduate Medical 
School, New York, New York 


A. M. A. Arch. Ophth., 1957, 58: 735-746 


Coats described—under the title of retinitis hemorrhagica externa—a path- 
ologie condition occurring mainly in the young which he divided into three 
groups: (1) patients without marked vascular changes, (2) patients with marked 
vascular changes, and (3) patients with arteriovenous communication (which 
are now recognized as angiomatosis retina of von Hippel). 

The disease is usually protracted, monocular and those cases without vascular 
changes are not progressive, while those with such changes progress. The condi- 
tion is initiated by yellowish or white deep retinal exudation, associated with 
deep hemorrhages and originating either in the periphery or posterior fundus. 
Pigment proliferation occurs as the disease progresses. Vascular changes vary 
from vessel engorgement and sheathing to aneurysms, tortuosities, anastomoses 
between abnormal vessels and retinitis proliferans. Retinal separation is common. 

Leber differed with Coats and described an entity—multiple miliary aneurysms 
with retinal degeneration. His cases all occurred in young males and showed 
clinically small or wide-spread groups of microaneurysms, mainly about the 
posterior pole and sometimes centered on the macula. The aneurysmal cluster 
was often surrounded by a girdle or broken are of deep white exudates. Leber 
believed that his cases represented early examples of Coats’ second group. Both 
believed this to be primarily a vascular disease but Coats considered the changes 
due to organization of hemorrhage from diseased capillaries and veins. Leber 
insisted that his was primarily toxic or embolic arterial disease in which hemor- 
rhage was of secondary importance. Coats placed the aneurysms on the venous 
side of the circulation; Leber primarily on the arterial. Study of a classic example 
of the disease with a slit lamp by the present author indicates that while arterial 
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Fig. 1. Man aged 24 years with Coats disease of the left eve and a normal right eve 
A peripheral area of the fundus is shown demonstrating aneurysms and superficial prolife: 
ation in the depressed central area where the retina is adjacent to the choroid. This is not 
seen in the surrounding areas of massive exudation where fibrovascular proliferation is 
subretinal. (Courtesy G. N. Wise, A. M. A. Arch Ophth. 1957, 58: 735). 


aneurysms undoubtedly do occur, the appearance of arterial aneurysms may be 
simulated by vastly dilated arteriovenous communications. 

It is proposed that in Coats’ disease massive subretinal exudation (with or 
without hemorrhage) mechanically detaches the retina and deprives the outer 
retinal layers from their normal source of oxygen—the no-longer-adjacent chorio- 
capillaries. If no venous or capillary obstruction occurs in the retinal circulation 
adequate oxygenation of the outer layers occurs as in a billous retinal detach- 
ment. Such is the course in Coats’ Group I and Leber’s purely exudative ret- 
initis. 

With the onset of retinal capillary and venous obstruction the outer retin«al 
layers become severely hypoxic. The dormant vasoformative factor described 
by Michaelson (Retinal Circulation in Man and Animals, Charles C Thoms, 
1954) becomes active and neovascular fibrosis occurs predominately in the outer 
retinal layers. Such is the course in Coats’ group 2. 

This thesis seems to explain the variable clinical and microscopic findings |n 
a variety of conditions—all considered by many as closely related but by others 
as individual entities. 

(1). Leber’s exudative retinitis is a chronic disease of youth characteriz: | 
by massive subretinal serofibrinous exudation with retinal detachment. Out. 
retinal layers are mainly affected, and deep retinal or subretinal masses of lip 
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Fic. 2. Woman aged 56 vears with old Coats disease of the right eye. The area below the 

k shows an obstructed vein and fibrotic intravitreous proliferation (lower left-hand 
corner). There is a marked secondary arterial change. Earlier this area showed a massive 
exudation. (Courtesy G. N. Wise, A. M. A. Areh. Ophth. 1957, 58: 735). 


containing bladder cells are characteristic. Hemorrhage plays a minor role, and 
retinal vessels are unaffected. No new vessel formation or subretinal fibrosis 
occurs, 

2). Leber’s multiple miliary aneurysms with retinal degeneration is charac- 
terized by multiple zones of retinal hypoxia secondary to local capillary or venous 
obstruction. It is more spotty and milder than Coats’ disease and would be to the 
latter as disseminated is to diffuse chorioretinitis. Its early exudative phase is 
mild, allowing the retina to remain more nearly adjacent to the choroid. Thus, 
in Leber’s disease the hypoxia is greater in inner retinal layers. Aneurysms and 
sometimes fibroblastic vasoproliferation are therefore readily visible on the 
retinal surface, the latter especially at the centers of these hypoxic areas. When 
Leber’s disease enters its more exudative and degenerative stage, the retina is 
more separated from the choroid by blocking exudation and fatty granular cells. 
Outer retinal layers then become more hypoxic and neovascular fibrosis proceeds 
subretinally. An early stage of Leber’s disease, with widespread superficial 
aneurysms which suddenly became exudative, would explain the sporadic report 
of profuse aneurysm formation on the surface of exudative mounds. 


Comment: Dr. Klien discusses the importance of vascular anomalies following the next 


paper. 


EDITOR 


SURVEY OF OPHTHALMOLOGY 
RETINAL VASCULARIZATION IN HEALTH AND DISEASE 


NORMAN ASHTON 
Institute of Ophthalmology, London 


Am. J. Ophth., 1957, 44(Pt. 2): 7-17 


The growth of blood vessels into the retina is the result of stimuli not yt 
understood; but laboratory studies of retrolental fibroplasia have provided « 
mass of new and apparently unrelated facts. On the basis of data now availab! 
Ashton presents a few broad generalizations as a guide and stimulus to futur 
research. 

A recent contribution to knowledge on the development of human retinal cir- 
culation is the demonstration of clusters of undifferentiated cells preceding and 
accompanying the vascular buds which grow from the central retinal artery to 
form the retinal vessels in the embryo. These cells, which contain PAS-positive 
glycogen granules, absent in endothelial cells, presumably are mesenchyma! 
elements derived from the vessel wall. These cells proliferate abnormally in 
retrolental fibroplasia and may be important in the subsequent formation of 
vitreous fibrous bands. 

Michaelson (1948) showed that retinal capillaries are formed from retinal 
veins—mainly from the side of the vein remote from the artery—around which 
a capillary-free zone exists. These anatomic facts suggest a vasoformative factor, 
perhaps related to the difference in oxygen tension in arterial and venous neigh- 
borhoods. The presence of such a factor, arising only in areas of lower oxygen 
tension, may explain such phenomena as the periarterial capillary-free zone and 
the absence of vessels in the macula, outer layers, and periphery of the retina. 

In 1953 Ashton demonstrated (in kittens subjected to hyperoxia), partial or 
total obliteration of retinal vessels, progressing from constriction of arteries and 
arterioles to apparently complete retinal avascularity. The phenomenon is con- 
fined to growing retinal vessels and does not occur in retinas detached from the 
choroid, in other vessels of the eye, or in other organs. The effect varies in severity 
in inverse proportion to the maturity of the retinal vessels and does not develop 
once the circulation is fully established. Experiments suggest that vaso-oblitera- 
tion may be the effect of an interaction between oxygen and retinal metabolisi 
rather than a reaction peculiar to the growing vessels themselves. 

Vaso-obliteration occurs in two phases: an immediate severe constriction « 
large vessels with obliteration of capillaries, developing after five minutes’ e 
posure to hyperoxia and persisting only about 10 minutes; then after another si\ 
hours a delayed effect, consisting of gradual total vaso-obliteration. At this point 
circulation may be opened or closed by alternating air and oxygen. After longer 
periods vaso-obliteration gradually becomes irreversible and at the end of thr: 
days the vessels have largely disappeared. 

Ashton has demonstrated that certain enzyme poisons (such as sodium fluorid: 


which arrest glycolysis, when injected into the vitreous produce vaso-obliterati: 
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similar to that seen on exposure to hyperoxia. Such experimental evidence sug- 

ests that hyperoxic vaso-obliteration is the result neither of elaboration of a 
soconstrictor substance nor removal of a vasodilator, but probably rather of 
ssive closure from swelling of the retina subsequent to hyperoxic inhibition of 
ne enzyme system controlling glycolysis. 

Invasion of the retina by new vessels in immature animals returned to air 

er several days in high oxygen has been explained as oxygen poisoning of oxida- 

e enzymes, especially of succinic dehydrogenase. Ashton contends that the 

soproliferation is purely the result of the anoxic vaso-obliteration, because (1) 

» oxygen effect appears to be limited to the period of exposure and is rapidly 

versible during the early stages of exposure; (2) vasoproliferation is always 

oportionate to the degree of vaso-obliteration and is confined to those areas 
mediately adjacent to obliterated vessels; and (3) vasoproliferation does not 

‘ur if permanent closure of vessels is prevented, as by administering anti- 

agulants or by giving oxygen intermittently. A logical conclusion of these facts 

that the vasoproliferative stimulus is formed in hypoxic tissue and probably 

m the products of anaerobic metabolism. 

In the mature animal, the vasoformative factor appears to be less readily elabo- 
ited: new vessel formation does not follow retinal detachment, and intraretinal 
neovascularization is a rarity. Nevertheless, the new vessel proliferation seen in 
several retinal diseases indicates that the mature retina has the same basic re- 
quirements for vascular growth as the immature, namely: (1) living cells; (2) 
low oxygen tension; and (3) poor venous drainage. Thus, in Klien’s Type I re- 
tinitis proliferans, the vasoformative factor probably arises from the living con- 
nective tissue cells carried into the vitreous, the vascular component being pro- 
portional to the cellular content. In Klien’s Type II retinitis proliferans, the 
primary intravitreal formation of new vessels is always associated with under- 
lying retinal areas of obliterated capillaries or obstructed veins. Here the vaso- 
formative factor is apparently elaborated in hypoxic retinal tissue and seeps into 
the vitreous. The same concept of a diffusing preformed factor may apply also 
to neovascularization of the iris, which so frequently follows retinal disease. 
Similarly, as observed by Redmond Smith in 1954, neovascularization of the disk 
in central venous occlusion tends to prevent vascularization at the filtration 
angles, perhaps because the vasoformative factor is drained away by the intra- 
vitreal vessels. Identification of the vasoformative factor should provide new ap- 
proaches in interpretation and treatment of vascular diseases of the eye. 


Comment: Conclusions resulting from this experimental work may gradually become 
applicable to an increasing number of common clinical conditions. Already our under 
standing of the characteristic manifestations of such retinal diseases as retrolental fibro- 
plasia, Coat’s disease, circinate retinopathy and advanced diabetic retinopathy have been 
greatly enhanced by them. 

True intraretinal vasoproliferation in the normally avascular portion, while relatively 
rare in the mature retina, occurs, for instance, in circinate retinopathy after transudate 
or hemorrhage accumulate in the subretinal space. At first, chronic hypoxia of the macular 
retina arises from partially obliterative disease of the perimacular arterioles, precapil 











































166 SURVEY OF OPHTHALMOLOGY 


laries, and capillaries, causing a certain amount of tissue destruction and cystic degen: +s 
tion with mobilization of retinal phagocytes. Only when detachment of the maci ‘ar 
retina is added to the occlusive vascular disease the striking neovascularization in «ny 
outward direction arises (Klien, B. A.: Am. J. Ophth., 1951, 34: 1279). 

Many phenomena occurring in retinal diseases of vascular origin may be analyzed j \ 
similar manner, as Wise has shown for Coat’s disease, macular lesions after venous 
clusions, and others. 


Bertua A. Kin 


HONEY COMB-LIKE DEGENERATION OF THE RETINA AS 
A NOSOLOGIC UNIT 


J. PastTAs 
The Ophthalmologic Clinic of the Komensky University, Kosice, Czechosloval:ia 


Ophthalmologica, 1957, 134: 101-111 


The author reports the occurrence of honeycomb-like hyaline degeneration 
in three members of a family——the 77-year-old father and two children (one a 46- 
year-old man and the other a 51-year-old woman). It was learned that a brother 
and sister of the father and the grandmother also had impaired vision. The 77- 
year-old man had never seen well and during twilight he could not see at all. In 
the last years of his life he could not recognize any person. The 46-year-old man 
first realized that he could not find his way in the twilight when he was 14 years 
old. He became a carpenter and saw poorly when he had to do his work in a dark 
room or in shadows. The dark adaptation according to Birch-Hirsehfeld was con- 
siderably reduced. Typical honeycomb-like changes were found in the maculo- 
papillary region. The third patient had seen poorly since childhood and did not 
see at all in twilight. The dark adaptation (according to Birch-Hirschfeld) was 
reduced. The patient could not distinguish Stilling’s plates. In the fundus oculi 
honeycomb-like spots were observed which were arranged in coronoid fashion 
around the macula and papilla; sclerotic convolutions of chorioid vessels were 
observed between the macular region and the temporal margin of the papill:. 

One may differentiate two types of honeycomb-like degeneration of the retit:. 
The first one is a degeneration with colloid degenerative changes without hemer:- 
lopia and with almost no disturbance in function. The second type is associated 
with hemeralopia and the funetional disturbances of the eye are more p 
nounced. 


Colloid degeneration of the retina is definitely a familial disease. Two fami'y 
trees of Doyne’s patients (as reviewed by Tree) and one new family member («i -- 
covered by Tree) confirm the familial occurrence of the disease; Pajtés’s thre 
patients clearly show a tendency to irregular dominance; and in Alper-Alfan: 's 
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patients (reported in 1933), the dominance was manifest in three generations. 
Somatic abnormalities or mental disturbances have never been described. These 
facts and the early onset of hemeralopia and hypermetropia, which were ob- 
served in the family trees with dominance, would suggest that honeycomb-like 
colloid degeneration of the retina could be a manifestation of hereditary dom- 
inance. Tree reported a high incidence of anisometropia. The family members 
on whom he reported had myopia, astigmatism and poor vision, but other healthy 
members of the family also had disturbances of refraction. Myopia preceded the 
colloid degeneration of the retina, and the healthy members also inherited the 
myopia. The myopia thus “survived” the hereditary transmission of the de- 
generation of the retina to a great extent. 

Honeycomb-like colloid degeneration of the retina occurs comparatively late 
(about the 20th year of life), but most frequently it has been observed in adoles- 
cents, then in patients between the ages of 30 and 40 years, but also in much older 
patients. It is possible that it might have occurred earlier in the older patients 
but did not become manifest in the absence of perceptible functional disturbances. 
This is particularly true of the type without hemeralopia, but in cases with 
hemeralopia colloid degeneration may be detected earlier. One cannot determine 
whether the degenerative changes of the retina occur simultaneously with the 
hemeralopia. The disease occurs in both sexes, but women seem to be affected 
more frequently than men (in a ratio of 17:11); however, in some family trees 
there was a predominance in men. 

The disease always attacks both eyes. The clinical aspect in both eyes is almost 
the same, occasionally more or less pronounced in one eye. One may differentiate 
three stages of honeycomb-like hyaline degeneration of the retina. The condition 
can be recognized easily with the aid of the spots, depending on their number, 
size, shape and color, and by the presence of pigment. Since transition from one 
stage to another takes many years (and even decades), the single stages maintain 
their character for a long period. 

Stage 1 is that of the youngest spots and the incipient phase of colloid de- 
generation of the retina, characterized by fine small punctiform spots of whitish 
color around the region of the macula, and occasionally by a circular arrangement 
of small spots similar to that observed in older persons with Tay’s choroiditis 
centralis guttata (Alper-Alfano). Sometimes the spots are dispersed in the 
maculopapillary region, deeply buried behind the larger vessels of the retina, 
reminding one of retinitis albescens punctata or of retinitis circinata (Alper- 
Alfano, Tree). This appearance of small, circumscribed white spots may be seen 
at the onset of the disease between the 20th and the 25th year of life. They are 
the only manifestation of the incipient stage of the disease in which there is no 
pigment proliferation of the retina. Visual acuity and field of vision are normal. 

Stage 2, that of “mature” spots, develops very slowly and progresses gradually ; 
it reaches its maximum development during adolescence and towards that period 
between the 30th and 40th year of life. At this time the spots are growing, in- 
creasing in size and are “mature.” There is a dense accumulation in the maculo- 
papillary area; the fully developed clinical picture appears and the process of de- 
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generation is completed. The spots occur in the region of the macula between the 
temporal branches of the retinal vessels and also around the papilla, thus in the 
maculopapillary area, but always predominantly and constantly in the region 
of the macula where one can see them closely side by side, accumulated in honey- 
comb fashion. They reach a size once or twice the length of the diameter of the 
retinal vessels at the margin of the papilla. They are round, slightly polygonal, 
of whitish or pale yellow, ivory-like color, or grayish-white. All are situated 
deeply behind the large retinal vessels, and the fully developed clinical aspect of 
the disease, particularly that which has spread over the entire maculopapillary 
space, has an appearance which is rich in contrast to the normal pink fundus, i.e. 
a color mosaic with a slight greenish-white tone. 

The pigment is visible in the most forward part of the retina (between the 
spots and behind the large vessels); the latter may be covered by the pigment 
only in exceptional cases. The pigment may be dispersed throughout the entire 
area of the macula and occasionally around the papilla. In the beginning it is 
delicate and punctiform; later it becomes streaklike and broader and appears 
as a horizontal stripe with a marble-like appearance; still later it appears as a 
coherent mass. Its size and amount depends on the stage of the disease. The most 
frequent location of the pigment is the region of the macula. As a rule, one may 
assume that the pigment increases parallel the progress of the disease. The de- 
veloped clinical aspect of the second stage of the disease apparently remains un- 
changed for many years. 

Stage 3 is that of hypermature and atrophic spots in senile patients. At the 
advanced age of 65 to 80 years, atrophy of the central portion of the retina occurs 
with absorption of exudates so that the vessels of the choroid are unsheathed. 
Sclerosis of the vessels of the choroid ensues in the central area which had re- 
mained free, as well as on the margin of the exudative plates. The fundus oculi 
shows large areolas of confluent or amalgamated exudates in the region of the 
macula (both with and without pigment). In all, the spots become atrophied 
and a homogenous transformation of the central portion of the retina occurs with 
considerable degeneration of pigment of the maculopapillary region and sclerosis 
of the vessels of the choroid. 

Hemeralopia was observed only in the case of the 46-year-old patient; two of 
Alper-Alfano’s patients complained of hemeralopic symptoms; in all of Pajtas’s 
patients, hemeralopia occurred in early childhood and increased with advancing 
age. The dark adaptation was considerably reduced. The color sense was, with a 
few exceptions reported by Tree, never disturbed in patients with honeycomb- 
like colloid degeneration of the retina without hemeralopia. The color sense was 
disturbed in those patients in whom the colloid degeneration of the retina had 
reached an advanced stage and was associated with hemeralopia; occasionally 
the color sense disappeared completely. At the onset of the disease, visual acuity 
was not impaired and remained unimpaired for a long time. With the increase 
in spots and as the disease became worse, visual acuity decreased in adults but 
not in proportion to the extensive changes in the fundus oculi. In patients without 
hemeralopia visual acuity remained unchanged for a long time. In those with 
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hemeralopia, the visual power deteriorated much earlier and to a greater degree. 
Disturbing reduction of visual acuity occurred with the onset of atrophic changes 
in the region of the macula. Total blindness in patients without hemeralopia re- 
sulted at about the age of 70, and those with hemeralopia became blind between 
the 40th and 50th year. 

At the onset of the disease—and occasionally in the more advanced stage with 
severe central changes—there are no disturbances in the visual field, but in the 
very advanced stage of the disease such disturbances become manifest by tempo- 
rally situated, small, paracentral scotomas between the blind spot and the fixa- 
tion point. They are irregular, square or oval in shape, rarely semilunar, and 
comprise the yellow spot in that they present its continuation or spread (Tree). 
Occasionally the scotoma is of triangular shape, with the point directed against 
the center (Pajt4S). Sometimes the scotoma is central—and it is centrocecal in 
exceptional cases (Alper-Alfano). The peripheral portions of the visual field were 
never disturbed. 

Honeycomb-like colloid degeneration belongs to the tapetoretinal conditions 
in the region of the macula (and of the papilliary region respectively), since de- 
generative as well as atrophic changes occur almost exclusively in the region of 
the macula. It seems that this disease does not have any relationship to cerebral 
changes, at least not such as one may find in pigment degeneration of the retina. 
It will maintain its biologic and symptomatic constancy. The author believes that 
it is a manifestation of hereditary dominance. 

The differential diagnosis causes some difficulties in the initial stage, since it 
may be mistaken for retinitis punctate albicans (as happened in one of the 
author’s cases), particularly in the presence of hemeralopia. The aspect of the 
mature stage of the disease is so typical that confusion with similar changes such 
as the “druses” is impossible. 

In 1913, Teacher-Collin studied the pathologic anatomy in one of Doyne’s 
cases and observed a hyaline substance between the choroid and the retina, which 
showed rounded nodular markings. The aspect and the color reactions were the 
same as those of the nodules which may be found in many other degenerative 
processes of the retina. The choroid was thinned and completely absent in certain 
areas. The hyaline substance of the lamina elastica chorioideae could not be dis- 
tinguished. The nodes and cones of the retina as well as the inner nuclear layer 
of the retina were destroyed. The granular layer was partly thickened and in 
the interspaces there were fibrous filaments. The hyaline substance had the 
character of lamina elastica chorioideae and was the product of pigment epithelial 
cells. It is possible that the primary changes were in the pigment epithelium and 
that the changes in the choroid and in the retina were secondary and were caused 
by the pressure of the formation of the hyaline substance. 

Filatov’s tissue therapy was tried, but it is still too early for definite conclu- 
sions concerning its curative effect. 


Comment: Dr. J. PajtéS is to be commended for two major contributions to our knowl- 
edge of dominant inherited honeycomb-like colloid degeneration of the retina. These are: 
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(1) the recognition of two types, (a) without hemeralopia and (b) with hemeralopia, and 
(2) his description of three stages of the disease process. 

Since there is only one histological study available in the world’s literature of this 
disease process, ophthalmologists are urged to increase their efforts to secure further 
specimens. 

In my experience tissue therapy has been of no value in the treatment of this disease 
entity. 

Harowp F. Fats 


CLASSIFICATION AND INVESTIGATION OF MACULAR 
LESIONS IN EVERYDAY PRACTICE 


JaMEs H. DoacGart 


Moorfields, Westminster, and Central Eye Hospital, and the Hospital for Sick 
Children, London, England 


Lancet, 1957, 1: 201-204 


Although the diameter of the macula is only about 2 mm., this tiny circle at 
the posterior pole of the eye can exhibit a bewildering range of clinical signs. 
Moreover, some of the many disease agents to which it is susceptible arise in 
organs remote from the eye. Thus comprehensive classification is not easy. Some 
of the groupings of the past have been split asunder by the discovery of new 
facts, and some of the lesions formerly regarded as separate can now be mar- 
shaled under a single etiologic heading. 

The principal clues leading to the suspicion that a macular lesion exists will be 
found, first, in the history; next, in indirect evidence visible in other regions of 
the body and in other structures of the eye; and lastly, in the evidence obtainable 
by direct inspection of the macula itself. Routine ophthalmoscopy sometimes 
reveals macular lesions in patients who enjoy good health and complain of no 
ocular symptoms. Stray colloid bodies of Bruch’s membrane (Tay’s dots) are 
an obvious instance of such an occurrence, and evidence of a long-forgotten injury 
or a small patch of old juxtapapillary chorioretinitis may also be found in people 
who give no history of eye trouble. Many of these macular defects would be re- 
vealed by the Bjerrum screen if test objects of several different sizes and colors 
were presented, but in everyday binocular activities a patient can instinctively 
compensate for a small macular abnormality. Unless a patient is introspective and 
overanalytical, he will probably learn to suppress his paracentral scotoma by 
means of the overlap between each eye’s visual field. 

Since, then, in cases of this kind, the history may give no clue whatever to the 
lesion, the question at once arises: Should the macula be punctiliously scrutinized 
in every patient, with the use of mydriatic drops if necessary, irrespective of any 
complaints suggesting that the macula may be unhealthy? Probably not, so far 
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as ordinary practice is concerned. Many of the lesions exposed by such a search 
would be relatively harmless and stationary, and among those which might 
herald future trouble, there would be many that could not be arrested by any 
known remedy. 

At the opposite extreme from the symptomless patient is the one who, having 
hitherto enjoyed perfect sight, is suddenly afflicted with damage to the fovea 
centralis and circumfoveal portion of the macula. A bilatoral lesion, or one that 
affects an only eye, will immediately blot out all the details of objects under 
direct gaze, and even if the trouble is confined to one eye, the victim will probably 
be thrown out of gear by the resulting discrepancy of the images. Between these 
extremes are symptoms infinitely varied in severity as might be expected from the 
ophthalmoscopic signs. Small single foci of disease not implicating or bordering 
on the fovea will clearly be less obtrusive. Another element to be considered is the 
speed of onset. Sudden drenching with blood will embarrass the cones more dra- 
matically than will the slow seepage of fluid from the adjacent retina. Central 
serous retinopathy often induces a scotoma so positive that the patient will offer 
to draw it, colored stripes and all. Increased space between the cones in macular 
edema tends to induce micropsia, whereas objects may look greater than they are 
when the cones are drawn closer by cicatrization affecting the macula. Both mi- 
cropsia and macropsia may be associated with metamorphosia. Small juxtafoveal 
defects, especially cysts, should be suspected when a patient mentions that, on 
shutting one eye, he notices bits missing from letters, railings, flag poles, and 
other objects. Alteration in the color of an object when it is viewed alternately 
by each eye also suggests macular change. 

After a macular lesion has been present for some months, the patient may 
learn how to exploit his excentric vision, and some central retinal disturbance 
will almost certainly be found when a patient volunteers the statement that he 
obtains more detail when he looks slightly to the side of an object. 

Other items of relevant medical information should also be assembled before 
the examination of the eyes is started. For instance, diabetic retinopathy is 
particularly apt to involve the macula. Hypertension, subacute bacterial endo- 
carditis, anemia, and nephritis are among the many systemic diseases which 
can produce lesions in this most versatile region of the retina. Macular troubles 
may also be hereditary and, in some such cases, linked with mental deterioration. 
Furthermore, the macula may suffer from trauma, either to the eye or to some 
other part of the head or face. 

Clues outside the eye can sometimes be obtained while the history is being 
taken. For instance, the patient may look mentally retarded or anemic or pleth- 
oric. Facial blemishes in the various phakomatoses can also awaken suspicion of 
the possibility of fundus lesions. Scars on the head or face may be suggestive. 
Congenital deformities are often multiple: thus macular colobomata may be 
associated with maldevelopment of the hands and feet. 

The external examination of the eyes may also suggest the existence of macular 
‘esions. Pupillary reactions may differ widely within normal limits in different 
subjects and even between the two pupils of a single subject with no other signs 
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of ocular abnormality and no evidence of central nervous disease. Nevertheless, 
severe bilateral macular disease is typically associated with sluggishly reacting 
pupils of larger than average diameter. Small changes are quite compatible with 
normal pupils. In extensive or severe lesions of one macula, the reaction to direct 
light will be brisker and more extensive in the unaffected eye, but the eye which 
harbors the lesion can respond normally to a consensual light stimulus. Cystic 
macular degeneration has been observed as a consequence of anterior uveitis, 
so the central area of the fundus should be examined with special care when kera- 
titic precipitates and other evidence of old inflammation are found in the iris 
and ciliary body. Organized exudate across the pupil, however, sometimes hinders 
the inspection of fundus details. 

Subjective eye testing may reveal a slow rate of reading as well as the use of 
excentric gaze. Some patients with pronounced unilateral macular change can 
put up a good performance by dint of intelligent filling in of gaps together with 
exploitation of a slightly excentric gaze. In such cases, unless the hesitancy of the 
affected eye is noted, a misunderstanding will be created by entering the visual 
acuity as say 20/20 in each eye. 

In exploring the fundus most ophthalmologists look at the macula last, whether 
or not a mydriatic has been instilled. If that system is adopted, the nature of 
a macular lesion will in many instances be obvious, because lesions visible in the 
peripheral and macular parts of the same retina will often be closely related to 
each other. For instance, minute clear-cut exudates at the macular are a charac- 
teristic feature of diabetic retinopathy, and the chances of their being diabetic 
in origin are increased by the presence of multiple microaneurysms elsewhere 
in the retina. The state of the optic disk often gives an immediate answer to the 
cause of macular degeneration, as when secondary optic atrophy is found side 
by side with pathological mottling of the macula as a sequel to disk edema. The 
discovery of generalized constriction of the arterial tree upon the fundus, es- 
pecially in association with irregularity of caliber, makes it possible to assume 
that obliterative changes in the macular arteries are responsible for a central 
fundus lesion. Signs of marked choroidal sclerosis away from the macula, too, 
will often throw light upon an otherwise obscure central retinal degeneration. 
Macular pigmentation as a sequel to commotio retinae is often associated with 
evidence of past trauma in other parts of the fundus, e.g., healed ruptures con- 
centric with the optic disk, irregular patches of atrophy and pigment prolifera- 
tion, retinal detachment, or fragments of foreign material. 

Although the cause of macular trouble often remains a mystery, it can some- 
times be virtually settled by inspection of the macula itself. The main signs of 
macular disease can be classified as (1) swelling, which may be mostly fluid, 
mostly solid, or mixed; (2) atrophy; (3) vascular changes, which may be hemor- 
rhagic or sclerotic or may consist in the formation of adventitious vessels; (4) 
new-formed connective tissue, sometimes leading to retinitis proliferans in arterio- 
sclerotic retinopathy, especially if the patient is also diabetic; (5) crystalline de- 
posits, which often consist of cholesterin and which may occur in Coats’s disease, 
subhyaloid hemorrhage, and various other conditions, as well as in arteriosclerotic 
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retinopathy after the central exudation has ebbed away; (6) alterations in the 
foveal reflex; and (7) discoloration, a very important sign, even if allowance is 
made for physiological variations. The abnormal foci may be single or multiple, 
small or large, black or almost any color, especially yellow or gray. Gross failure 
of central vision is quite compatible with relatively inconspicuous stippling, and 
on the other hand gross pigmentary lesions at each macula—e.g., from old 
rubellar retinopathy—may be discovered in a patient enjoying excellent vision. 
It is worth noting, too, that macular edema of more than a few weeks’ duration, 
whatever its origin, is almost always followed by pigmentary change, even if the 
fluid disperses completely and even if the visual acuity returns to normal. 

Accessory methods of investigation are apt to prove disappointing and as a 
general rule it may be said that they should be resorted to only in selected cases 
and only after the clinical data have been thoroughlv sifted. 





REFRACTION 


EFFECTS OF TACHISTOSCOPIC TRAINING ON VISUAL 
FUNCTIONS IN MYOPIC PATIENTS 


ConraD Berens, Luis J. Grrarp, GERALD Fonpba, AND S. B. SELLS 


The Ophthalmological Foundation, Inc., and the Research Department of the New 
York Association for the Blind, New York, New York 


Am. J. Ophth., 1957, 44: 25-48 


Effective vision is a function of learned visual and perceptual habits in a 
healthy organism as well as of the optical characteristics of the eyes. Most of the 
training methods advocated have been directed at visual control and perceptual 
habits. If visual acuity could be increased by training, the results obtained in 
myopic patients might be of value not only in civilian life but also in military 
service. The rationale of a training procedure in cases in which the diminished 
vision is related to refractive and muscular factors, without observable eye pa- 
thology, seemed reasonable and worthy of experimental evaluation. The present 
investigation was designed, so far as possible, to overcome the limitations of 
previous work in this area, although circumstances made it impossible to include 
a follow-up study. The research design specified the characteristics of the sub- 
jects to be included, the uniform training procedure to be followed, and the 
selection of a control group. The analysis made use of the quantitative 
methods of treating the various measures and tests of significance of the differ- 
ences obtained between experimental (trained) and control (not trained) groups 
of subjects. 
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The limitations of this study include several that were planned and a few un- 
intended ones which were the inevitable result of the difficulties encountered in 
obtaining subjects with the desired characteristics. The plan was to use only 
structural myopes, without any complicating pathologic process, and to use 
only the Renshaw tachistoscopic training technic for training. The advantages 
in experimental control provided by these limitations were judged to offset the 
restrictions imposed on the generalization of results. The intention was also to 
utilize, for both experimental and control groups, subjects who would be highly 
motivated to improve their vision, but this was not feasible and there was evi- 
dence of a substantial difference between the two groups in this respect, which 
may account at least in part for the results obtained. 

The experiment was carried out with 140 subjects. Tachistoscopic training was 
given to 80, while the other 60 were given only the initial and the final visual 
evaluations, but no training. The trained group is referred to as the Experi- 
mental Group, and the nontrained group is referred to as the Control Group. 
The criteria for the selection of subjects, as specified in the original plan, were 
(1) that they should be in the 10 to 30 year age group, which spans generally 
the periods of schooling and most active military service; and (2) that they should 
have between 0.5 D and 3.5 D of myopia, as determined under cycloplegia; 
with not more than 2.5 D of astigmatism, not more than 2.0 D of anisometropia, 
a correctible visual acuity of 20/20, and no complicating internal or external 
pathologic condition. 

In order to recruit a larger number of subjects than were available for train- 
ing classes from hospital clinics and private practice, an appeal for volunteers 
was broadcast over a radio program in New York, and most of the volunteers 
were obtained through this appeal. The 80 subjects in the experimental group 
were judged to be highly motivated to participate in and to benefit by the train- 
ing program. The motivation of the 60 subjects in the control group was judged 
to be poor, if not somewhat negative, despite the fact that they, too, were volun- 
teers. The two groups were well matched in age, sex, education, socio-economic 
status, and initial visual measurements. 

Both groups received pre-examinations by ophthalmologists, including ret- 
inoscopy under cycloplegia, visual form fields, visual acuity, retinal rivalry rate, 
motility studies, and routine ophthalmologic examination of the eyes. The ex- 
perimental group then received three tachistoscopic training sessions a week for 
10 weeks, while the control group received no training but followed its normal 
routine during this period. At the completion of the training course, the two 
groups received final examinations identical with the initial examinations. The 
effects of training were determined for the experimental group in terms of the 
differences between the initial and the final measurements and these differences 
were compared with the corresponding differences for the control group, which 
had received no training. 

The raw results indicated a general trend toward improvement in visual 
acuity, size of visual form field, refractive error, and reading speed in the ex- 
perimental group, and a similar trend toward deterioration of these functions 
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in the control group. The average increase in visual acuity without correction, 
observed in 93 per cent of the experimental group, was equivalent to four lines 
on the AMA test chart, of 56 to 64 per cent, from 20/128 to 20/79 (O.D., sc), 
20/121 to 20/75 (O.S., sc), and 20/98 to 20/63 (O.U., sc). These changes were 
significant beyond the 0.01 level. Similarly significant but smaller increases of 
19 per cent (O.D. and O.S.) and 11 per cent (O.U.) were found for visual acuity 
with correction. The losses in visual acuity, found in 98 per cent of the control 
group, both with and without correction, averaged 26 to 27 per cent and were 
significant beyond the 0.01 level. 

The average increase in visual form field was 37 per cent for the experimental 
group, while the average decrease for the control group was 13 per cent. The 
increase was noted in 96 per cent of the experimental subjects and the decrease 
was noted in 88 per cent of the controls; in each group, the differences were 
significant beyond the 0.01 level. 

The corresponding changes in refractive error were an average reduction of 
0.22 D for the experimental group (9 per cent improvement) and an increase of 
0.29 D for the control group (13 per cent loss). Some reduction of refractive error 
occurred in 69 per cent of the experimental subjects and some increase occurred 
in 79 per cent of the controls. 

The mean amount of anisometropia in both groups ranged from 0.41 D (ex- 
perimental group) to 0.45 D (control group). No significant changes were ob- 
served in either group. The experimental group read a significantly greater 
number of words per minute after training than the control group after a com- 
parable period of time. Correlations between initial measures and change scores 
tended to be negative for the experimental group, suggesting that the subjects 
with the greatest impairment increased the most. These correlations were sig- 
nificant but low: —0.27 to —0.32 for visual acuity, —0.27 to —0.31 for refractive 
error, and —0.51 to —0.54 for form field. This result is contrary to opinions ex- 
pressed in the ophthalmologic literature. 

Changes in visual acuity, refractive error, and visual form field, in both groups, 
were uncorrelated with each other. The initial measures of these variables were 
positively correlated, but the magnitude of the correlations was such that a large 
proportion of the common variance was unaccounted for, suggesting that sub- 
stantial changes might occur in any one of these variables without reference to 
the others. 

The losses observed in the control group were analyzed and interpreted as 
being largely constant errors resulting in part from knowledge of the subjects’ 
status on the part of the ophthalmologists who made the examinations and in 
part from the poor motivation of the subjects. In order to obtain a conservative 
appraisal of the positive effects of training on the highly motivated experimental 
group, the average loss of the control group might be taken as a liberal estimate 
of error and subtracted from the average gains of the experimental group. This 
would give the following results: (1) no change in refractive error; (2) 30 per 
cent (2 lines) improvement in visual acuity (without correction); and (3) 20 per 
cent increase in size of visual form field. This estimate of the effects of the specific 
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course of training in the present experiment is believed to be conservative. The 
motivation of the trained subjects was, however, a noteworthy condition dis- 
tinguishing this study from others reported in the ophthalmologic literature. 


Comment: This paper presents indiscriminately, and discusses seriously, concepts, claims, 
and experimental studies without full consideration of their origin and of the background, 
experience, and competency of the writers. A review of the references shows that they 
include serious papers by responsible and competent investigators, and just as many 
others from sources which ordinarily would not warrant consideration. 

“Visual Training” is a term which has attained a somewhat unfortunate connotation 
as the result of its use by those who suggest that various types of ocular and perceptual 
exercises are useful in the treatment of refractive errors and ocular pathologic conditions. 
Such claims, as is very apparent in the presentation of those advocating them, are based 
upon a lack of adequate knowledge of the anatomy and physiology of the eyes and of the 
afferent visual nervous system. In the matter of refractive conditions, for instance, a vast 
fund of experience has been gained through the years regarding refractive errors, par- 
ticularly myopia, and there has been no evidence adduced to modify the every-day con- 
cepts by which myopia has been treated. There is a strange preoccupation with myopia 
and myopic lens corrections among the non-medical group who advocate “visual training” 
in such cases, and this is, strangely enough, a whiff of the European attitude toward wear- 
ing glasses, the idea apparently being that the patient should go to any possible length 
to improve his condition rather than submit to a lens correction. 

Actually, it has been quite evident that the ordinary type of myopia has nothing to do 
with disease, little to do with nutrition or other extraneous factors, and is not due to 
anything other than normal variations in anatomical relations between the length of the 
eye-ball and the power of its refractive system. One would expect to find, as we do, that 
the incidence of refractive errors in the population fits into a typical Gaussian distribution 
curve, in which the mean and the mode of the curve for all ages would be somewhat to 
the hyperopic side, thus leaving a minority who are myopic. These individuals have that 
type of refractive error simply because their development, probably often influenced by 
heredity, is in that direction. For the same reason they would have big feet or small feet, 
or long noses or short noses. Progressive or malignant myopia, however, is an entirely 
different thing and is characterized by actual changes in the ocular tissues, and so must 
be considered as a disease and one certainly not amenable to treatment by “visual train- 
ing.” 

In non-malignant myopia, however, the basic anatomic condition, as far as the re- 
fractive error is concerned, is usually not that which is manifested during the ordinary 
use of the eyes, inasmuch as the constant use of some accommodative effort modifies the 
basic condition in the case of all whose crystalline lenses are free to respond to the action 
of the ciliary muscle. 

In common with all other muscles in the body, the ciliary muscle has, during life, a 
constant but somewhat variable tonus, the end result of which is to produce a constant 
amount of accommodation in the case of any individual whose crystalline lens is free to 
respond. The accommodation produced by this response is ordinarily known at “tonic 
accommodation” and it is a factor whose amplitude can be somewhat influenced by the 
use or non-use of accommodation. This means practically that the individual who is 
wearing a concave lens correction with which he can see normally at distance is not 
acutally as myopic basically as the correction would suggest, because some of the concave 
power is utilized to neutralize the tonic accommodation. For the same reason the convex 
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lenses worn by a hyperope do not represent the actual basic refractive condition which 
would be present if there were no accommodative activity. 

Tonic accommodation, however, varies greatly in different individuals because of many 
factors. Age, for instance, affects it in that progressive sclerosis makes the crystalline lens 
much less responsive. Hyperopia, because of the necessity for added accommodation, 
may increase it so that the individual will develop a ciliary muscle hypertonus, often 
commonly but incorrectly called “accommodative cramp,” while the myopic individual, 
if uncorrected by lenses, may present ciliary muscle hypotonus because of less than normal 
use. In common with all muscles, the ciliary muscle responds to increased exercise by 
increased tonus. 

Pseudomyopia, which—in the paper under discussion—seems to be used as a synonym 
for an apparent increase in myopia due to normal or increased tonus of the ciliary, is 
really a basic hyperopic condition which a ciliary muscle hypertonus has converted into 
manifest myopia. Ciliary muscle hypertonus is not confined, however, to hyperopic indi- 
viduals, but often occurs in people who are actually basically myopic as the result of 
wearing concave lens overcorrections or of excessive use of the eyes for close work, es- 
pecially when there is a concomitant low or moderate degree of corneal astigmatism. Such 
individuals are not infrequent in clinical practice and after adequate lens corrections are 
prescribed may then require a period of time in which to permit the ciliary muscle tonus 
to revert to normal levels. 

From the time of Donders, which encompasses nearly 100 years, there have been ad- 
vanced many ideas concerning the relationship of the efforts of the eyes to develop and 
retain single binocular vision to the growth of the ocular structures and the consequent 
refractive condition. The whole field of relations between accommodation and convergence 
has been fairly completely explored during this century, and there is no reason to believe 
that binocular vision has any significant effect upon ocular growth and the establishment 
of the refractive condition. In fact, what evidence does exist points to the opposite con- 
clusion, that accommodational variations and refractive errors may frequently influence 
the development of binocular vision. 

It has been recognized from time immemorial that seeing depends not only upon the 
production of an acceptable retinal image, but also upon the most efficient and effective 
interpretation in the visual cortex of the neural impulses initiated by that image. Thus, 
implicit in any discussion of seeing, is the consideration of not only the anatomy and 
physiology of the eye itself, but also of the whole afferent visual system and its cortical 
connections with the associative and perceptual areas. That the latter are subject to 
training and modification by suitable learning processes is no longer open to question. It 
is quite possible to take any cooperative individual and by suitable experiments, utilizing 
tachistoscopic or other exposure methods, increase the subject’s ability to interpret im- 
perfect or too-small retinal images. In many myopic cases, it is possible in this way to 
permit the individual, after exercises, to read without glasses one or two lines better on 
the Snellen Chart than he could before the experiment was begun. In no case, however, 
have any reliable reports indicated that there has been any change in the basic refractive 
error. It must be remembered in this connection that in order for the experiment to be 
valid, the actual basic correction would have to be determined accurately under cyclo- 
plegia and with due care being taken that a ciliary muscle hypertonus is excluded. 

A rather interesting conclusion in this paper was that the control group, who received 
no training, tended to deteriorate as far as visual acuity was concerned. It is not clear 
whether or not this group included any considerable number of children or adolescents. 
In the normal development of myopia, the child is born hyperopic and as the eyes develop 
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gradually slides over into myopia at sometime between the sixth and fifteenth years, with 
the process being complete ordinarily at the time of ocular maturity, which is in the early 
twenties. If the increase in myopia found in the controlled group is due to this factor, it 
is certainly not a “deterioration.” If, on the other hand, those in the control group were 
mostly mature adults, some other explanation would have to be found. It would cer- 
tainly be unusual to find any number of progressive myopes among such a relatively small 
number of subjects and manifesting a myopic increase in such a short time. Clinical ex- 
perience would suggest that little if any tendency for myopia to increase would be found 
in any group of adult myopes. In fact, the investigators themselves believe that there is 
no actual change in the refractive error, and the results of the experiments in general 
would suggest that changes in visual acuity without correcting lenses in exercised myopic 
cases are due to learning processes, which can be applied without great difficulty by any- 
one who wants to take the time and trouble to do it and has the subject greatly enough 
interested in obtaining small increases of visual acuity in order to avoid the use of glasses. 

It must be remembered that in order to retain the gains in uncorrected visual acuity 
brought about by “visual training,” it would usually be necessary for patients to continue 
such training indefinitely. Otherwise inevitable regression back to normal would occur 
and the patient would end up almost where he started. 

This necessity for continued training in order to retain an increased perceptual level 
provides the non-medical practitioner who had adopted these methods with a splendid 
opportunity to continue “visual training” indefinitely with no permanent effect upon the 
patient’s visual mechanisms. 

Epwin F. Tair 

















THERAPEUTICS 


*TWIXT THE CUP AND THE LIP 


Harry F. Dow.ina 
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J. A. M. A., 1957, 165: 657-661 


Drugs are discovered, manufactured, and tested by scientific methods. On 
the other hand, they are produced and marketed through a blend of personal 
and social motives; they are prescribed by doctors with varying knowledges and 
skills, and they are taken by patients who have different degrees of information, 
interest, and precision. Drugs are brewed in the cup of science; they are drunk 
through a patient’s lips, and “there’s many a slip ’twixt the cup and the lip.” 

Scientific attention is usually turned toward the discovery of drugs; the present 
paper is devoted to a consideration of the path from their development to their 
use. Basic research by medical schools, pharmaceutical companies, and others 
leads to the discovery of a new drug. The drug is then produced in a form suitable 
for administration by the pharmaceutical manufacturer. Next, its efficacy must 
be tested in vitro, and its efficacy and toxicity, in lower animals. If these tests are 
satisfactory, the drug is tried in patients by investigators outside of the pharma- 
ceutical industry. The accumulated information is then submitted to the Food 
and Drug Administration for approval or to the National Institutes of Health 
in the case of biological products. When approved, the drug can be packaged, 
advertised to the profession, and sold. At the same time, investigators who have 
tried the drug in patients are informing the medical profession when and how it 
should be used. All of these paths lead to a single goal: administration to patients. 
This benefits the patient through the prevention, amelioration, or cure of disease 
and brings profits to the pharmaceutical industry and related groups. These 
twin benefits act as sources of energy to start the process over again. 

This system is an outstanding example of man’s genius for organization. It 
has filled the cup to overflowing. The number of effective drugs is increasing all 
the time. Yet this system, like all others, can be perverted. The desire for profit 
has led to the diversion of energy from research and the discovery of new drugs 
to the introduction of dozens of unimportant modifications designed to compete 
with drugs that are already available. One example of this is the marketing of 
mixtures of antibiotics. As of November, 1956, there were on the market 29 
preparations containing 2 antibiotics, 20 containing 3, 8 containing 4, and 4 
containing 5 antibiotics apiece. It has been shown elsewhere that there is no good 
reason for the use of any of these 61 mixtures. 

This side-tracking of energy within the system has further effects. When the 
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drugs that are produced so prodigally are tested in the laboratory, only those 
are eliminated that are obviously toxic. Drugs that are superfluous because they 
duplicate the action of others already available and those that are of dubious 
effectiveness are continued in the process and eventually reach the market. In 
the attempt to speed up the course from profit back to profit again, pressure is 
applied at every step in the long process of discovery and development; it is 
exerted on investigators, on the Food and Drug Administration, on doctors, who 
are now subjected to incessant advertising of a noisy and flamboyant character. 
The “commercials” of the present day are so loud, insistent, and brash that 
they jam the channels of communication. The bewildered physician prescribes 
by suggestion and not from information. 

Since the twin sources of energy for the system are profits and benefit to the 
patient, the inevitable disillusionment that comes with the failure of each useless 
modification to make any advance, will cause the pharmaceutical industry to 
lose its prestige and, with it, its financial backing. It will fall, and the medical 
profession will be dragged down with it. To prevent this catastrophe, which 
would involve doctor, industry, and patient alike, certain measures may be 
suggested. These measures may be summed up in the two words information and 
regulation: prompt and exact information for the practicing physician from the 
investigator, the professional societies, the medical journals, and the specialty 
groups; willingness on the part of capable investigators, teachers, and other 
leaders in medicine to spend time in spreading the truth about drugs; probity 
and sanity on the part of the manufacturers in keeping advertising factual rather 
than suggestive, direct rather than irrelevant, truthful rather than misleading; 
recognition on the part of the practicing physician that his is the final responsi- 
bility for the use of a drug and that he cannot hand this responsibility over to 
anyone else. Regulation there must be for those who will not work from higher 
motives: regulation by industry in so far as it is feasible; regulation by organiza- 
tions of physicians where they can help, and regulation by government where the 
others fail todo the work. Let those who object to the third alternative strengthen 
the other two. 


Comment: The field of pharmacology and therapeutics advances rapidly and each year 
new and sometimes better drugs are made available for the treatment of disease. 

Pharmacotherapeutics is the medical science which studies the influence of chemical 
agents or drugs on the therapy of various diseases. It is essential to differentiate between 
the action of drugs on living things and the practical use of drugs in disease. The former 
is a scientific study; the latter the application of the knowledge acquired by such a study 
to the sick patient. To succeed in the care of the sick, the physician ophthalmologist must 
appreciate, learn and understand the facts and principles acquired by the pharmacologist. 
Most ophthalmologists today are aware of the difficulties encountered in evaluating new 
therapies. They have become cognizant of the necessity of adequate controls in both 
experimental and clinical studies. They should be able to automatically classify new 
therapeutic approaches into those which are based on poorly controlled studies or care- 
lessly devised experiments; those which are still in the experimental stage; those that are 
of established value but do not improve on presently available measures and those that 
are superior to any previously employed agents. 
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Every ophthalmologist must be cognizant of the necessity for understanding pharma- 
cologic principles before instituting drug therapy in any patient. If he is aware of these 
few principles, there is little likelihood that he will do his patients harm. 

For each ophthalmologist to evaluate every new agent, it is necessary that he read the 
literature and attend scientific sessions where these compounds are discussed. With the 
voluminous literature now available, it is extremely difficult for a busy practitioner to 
stay abreast of the latest developments. He therefore frequently seeks short-cuts such as 
those provided by discussions with pharmaceutical agents and by quick perusal of the 
pharmaceutical literature advertising their own products. Much of this is excellently 
written and carefully describes the hazards of the agent as known to the company at the 
time of publication of the advertising flyer. 

To be on the safe side, however, it would be advisable for the ophthalmologist not to 
use any agents with which he has not had time to familiarize himself either through the 
discussion with competent confreres or by careful reading of the current literature. There 
are several questions which should be in his mind as he tries to place properly the new 
agent in his therapeutic armamentarium. Is the new drug less toxic than the old one? Is 
its mode of action different from preceding medications that are used for the same dis- 
ease? Does it require a lower dosage? In its effective dosage, does it have fewer side effects 
than the former drug? Is it less expensive for the patient? Will it bring about its results 
more rapidly than the former agent? Is it simpler to administer? 

I have the feeling that practically every ophthalmologist is aware of what should be 
demanded from each new agent and that it is the pressure of a too busy day that occa- 
sionally forces him from the proper rigid path, and not misleading advertising that allows 
him to prescribe by suggestion and not from information. Regulations by outside agencies 
may be the answer, but only after the failure of each physician to regulate his own ac- 
tivities. 

Irvine H. Leorotp 
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The tendency for red blood cells to assume a sickled shape under conditions 
of low oxygenation has been demonstrated predominately in the Negro race. 
Patients exhibiting this phenomenon have been classified as having sickle-cell 
trait, which is an asymptomatic carrier state, or having sickle-cell anemia, a 
hemolytic disease with occlusive vascular complications and shortened life span. 

The hemoglobin in patients with sickle-cell anemia (sickle-cell hemoglobin or 
hemoglobin 8) differs from normal adult hemoglobin (hemoglobin A). The in- 
heritance of a gene for sickle-cell hemoglobin from one parent and normal hemo- 
globin from the other parent constitutes the sickle-cell trait and represents a 
heterozygous state. The inheritance of a gene for sickle-cell hemoglobin from 
both parents results in sickle-cell anemia, the homozygous state. Several other 
genetically controlled abnormal hemoglobins have been identified which when 
they co-exist with sickle-cell hemoglobin cause clinical syndromes similar to 
sickle-cell anemia but less severe (sickle-cell hemoglobin C disease and sickle- 
cell hemoglobin D disease). 

Five patients with sickle-cell disease with ocular changes predominately vas- 
cular are discussed. The lesions involved the retina, optic disk and conjunctiva 
and retinal, preretinal or vitreous hemorrhage occurred in four patients. 

The retinal pathology in the four patients with sickle-cell hemoglobin C disease 
comprised a variety of lesions, usually peripheral in location, with a predilection 
for the temporal retina. Single and multiple patches of retinitis proliferans were 
present in two patients. Tortuous and anastomosing venules and arterioles were 
associated with the proliferating glial or fibrous tissue masses at their borders, 
on their surface, or beneath. In other areas of arborizing retinal vessels glial 
tissue was completely absent or confined to a fine veil. 

A loose anastomosing vascular network derived from arterioles and venules 
was seen in one case. 

Retinal aneurysms were noted in two areas of localized venous pathology at 
the point where looping of a vessel occurred. In one instance the vascular loops 
projected into the vitreous from a dilated venous channel and the aneurysms 
occurred as terminal bulbous dilations within the vitreous. Varicose and sac- 
cular aneurysms were also seen in a vascular loop lying in or on the retina, 
which had developed from the fine branches of a peripheral venule. Other changes 
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Fic. 1. (Case 1). Temporal periphery, left eve. Multiple fibrous and/or glial patches 
associated with tortuous anastomosing vessels and vascular sheathing. A small circum 
scribed serous retinal detachment is present proximal to the patch at 2 o'clock. (Courtesy 
of G. Goodman, L. von Sallman and M. G. Holland, A. M. A. Areh. Ophth. 1957, 58: 655- 
682.) 


present in both arterioles and venules included beading, sheathing, tortuosity, 
abrupt terminations of the blood column, and the development of twisted vascu- 
lar tufts adjacent to such areas of pathology. 

Peripheral areas of pigmentary change in two subjects were characterized by 
a scalloped gray border; they were interpreted as chorioretinal atrophic changes. 
Pigmented circumscribed lesions, similar to focal areas of healed chorioretinitis, 
were also observed. 

Conjunctival changes in the first cases consisted of sausage-like dilation of 
fine vessels, with red blood cells massed in the dilated segments; saccular micro- 
aneurysms were discovered. A comparative study of normal patients and those 
with sickle-cell disease will be necessary to validate the significance of these 
observations, because of the well known variability in configuration of con- 
junctival vessels in normal subjects. 

A distinctive finding in two cases was the presence of preretinal hemorrhages 
in the temporal periphery, simulating retinal tears. The major points of resem- 
blances between the hemorrhage in its early stages and retinal tears were as 
follows: the luminous red color; the sharp ragged borders, without the formation 
of a horizontal upper edge characteristic of preretinal hemorrhages; the thinness 
of the hemorrhagic layer and its close proximity to the retinal surface, which 
accounted for the lack of elevation and absence of shadow cast on the retina. 
Subsequently, these red patches could be differentiated from retinal tears by 








184 SURVEY OF OPHTHALMOLOGY 





Fig. 2. Sickled red cells in area of retinal hemorrhage. Van Gieson stain; original mag 
nification X 330. (Courtesy of G. Goodman, L. von Sallman and M. G. Holland, A. M. A 
Arch. Ophth. 1957, 58: 655-682.) 


their mobility, fragmentation and disappearance or their transformation into 
grayish-white vitreous deposits. 

The pathologic manifestations of sickle-cell disease have been related to 
the properties of the abnormal sickle-cell hemoglobin. Under conditions of 
lowered oxygen tension this hemoglobin aggregates and the red blood cells 
assume a distorted shape. The sickled cell lacks the easy flexibility of normal 
erythrocytes; its rigidity and abnormal shape may lead to blockage of terminal 
capillaries. There is also a definite increase in viscosity of sickled blood which 
is attributed to the enmeshing and interlocking of the sickled erythrocytes. 
This change in viscosity is part of a cycle in which stasis, decreased pH, and 
continued tissue oxygen uptake increase the sickling and stasis. The viscous 
conglomerates which develop in the small vessels of the body may lead to obstruc- 
tion and infarction, which frequently occur without the formation of true vascu- 
lar thrombi. 

Since a multitude of physiologic factors may affect the sickling process, it is 
difficult to assess the vulnerability of a given organ to sickle-cell pathology. 
Nonetheless, it is interesting to note that the retina possesses a high rate of 
glycolysis, which favors a rapid depletion of oxygen from circulating red blood 
cells. This may be an important factor in the precipitation or augmentation of 
sickling within the retinal capillary bed. Furthermore, the presence of an end- 
arteriole system in the retina predisposes to anoxia and tissue damage once 
blockage occurs. 

Hemorrhage is a serious complication of sickle-cell retinopathy. It is pre- 
sumably secondary to the vascular changes, since bleeding tendencies due to 
hematologic abnormalities are not characteristic of sickle-cell disease and they 
have been specifically ruled out in the four patients of this study with intraocular 
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Fic. 3. Posterior pole and temporal retina left eye. Hyperemia of the disk and edema 
in the macular area are associated with multiple constrictions and dilations of the blood 
column in arterioles and venules. The beginning of the chalk-white appearance of the 
vessels in the temporal retina is visible. (Courtesy of G. Goodman, L. von Sallman and 
M. G. Holland, A. M. A. Arch. Ophth. 1957, 58: 655-658.) 


hemorrhage. Such vascular pathology, which has also been noted in this study, 
probably develops after stasis and obstruction of some duration. The occurrence 
of hemorrhages in one case, prior to the development of aneurysms and neo- 
vascularization, may be related to the acuteness of the vascular obstructions. 

Hannon (Am. J. Ophth., 1956, 42: 707) has suggested the use of surface 
diathermy for the type of sickle-cell retinopathy associated with vitreous hem- 
orrhage, in order to obliterate the involved vessels which are presumed to be the 
source of hemorrhage. The peripheral location of most of these lesions makes 
such a procedure technically feasible. The tendency of the vascular changes to 
extend to all quadrants may make it necessary to diathermize the entire 
circumference of the eye, thus necessitating more than one operation. 

Hannon chose for operation patients with vascular retinopathy in one eye 
in whom massive vitreous hemorrhage had reduced vision to light perception 
only in the other eye. Any attempt to extend the indication for surgery to pa- 
tients with vascular changes in one or both eyes without evidence of massive 
hemorrhage would appear to be premature at the present time. The incidence of 
vitreous hemorrhage in patients with sickle-cell vascular retinopathy and the 
number of years that vascular changes may precede the hemorrhage are un- 
known. Furthermore, two cases of this study have been examined four and 
seven years, respectively, after the onset of recurrent symptomatic vitreous 
hemorrhage and still maintain normal vision. Until more information is avail- 
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able concerning the natural history of sickle-cell retinopathy, the conservative 
course proposed by Hannon is to be recommended. 

As a pathologic entity sickle-cell disease is mainly an affection of the smal! 
blood vessels. These vascular lesions may give few clinical manifestations unles+ 
the vessels are visible, as in retina and skin, or their presence results in laboratory 
findings, as in kidney disease. The pertinence of their remarks to diabetes and 
hypertension, among other small vessels diseases, is well known: its application 
to sickle-cell disease is clearly demonstrated in this study. In the five cases ot 
sickle-cell disease reported, kidney dysfunction of varying degree was found in 
association with the retinal vascular pathology, and in three cases abnormalities 
of the conjunctival vessels also appeared to be present. This serves as additional 
evidence that in retinopathies with vascular involvement as the primary lesion 
the study of conjunctival vessels and kidney function can be of value in deter- 
mining whether the pathology is local or part of a generalized vascular disease. 
Conversely, where kidney pathology is found and a primary vascular disease is 
suspect, the retina and conjunctiva may be studied for visible evidence of small 
vessel pathology. 


Comment: The identification by Pauling and co-workers of a specific hemoglobin char- 
acteristic of sickle-cell anemia introduced into medicine the current concept of this 
“molecular disease.’”” Rapid progress has been made in the study of hemoglobin abnor- 
malities by electrophoresis during the past eight years. In particular, the genetic and 
molecular bases of sickle-cell anemia as well as the sub-clinical carrier states (sickle- 
cell trait) have become better understood. 

At present, in addition to normal adult hemoglobin (A) and the fetal type (F), at least 
nine abnormal hemoglobins have been described. Sickle-cell hemoglobin (S) possesses th 
property of becoming less soluble in the reduced state. Therefore, conditions of low oxy- 
genation result in the formation of sickled red cells which hemolyze readily. In addition, 
they form aggregates which obstruct blood vessels and lead to anoxia, further sickling, 
ischemia, and infarctions. 

It has been appreciated for some time that the patient inheriting the gene for hemo- 
globin S from both parents (Homozygous or S-S) presents the clinical picture of sickle- 
cell anemia. This is a hemolytic disease with disseminated acute and chronic vascular 
complications, including hematuria, subarachnoid hemorrhage, splenic and pulmonary 
infarctions, bony changes, and retinal and vitreous hemorrhages (Cook, 1930; Henderson, 
1950; Henry and Chapman, 1954). 

More recently it has been demonstrated that patients inheriting the gene for hemo- 
globin 8S from even one parent, and normal or other abnormal hemoglobins from the 
other parent (heterozygous state, e.g., S-A, S-C, S-D, ete.), at times can present some or 
all of the signs and symptoms of sickle-cell disease. Thus, sickling has been described in 
hemoglobin S-A, S-C, S-D, and S-A-F. Furthermore, vascular occlusions and clinical 
symptoms (hematuria, joint pains, jaundice, abdominal crises, splenomegaly, decreased 
ability to concentrate urine, pulmonary infarctions, ete.) may oecur in such persons har- 
boring the sickle-cell trait. (Ranney et al, 1953, Crone et al, 1957, Chapman ef al, 1955, 
Tuttle, 1957). Of particular importance to ophthalmologists are the alterations in the 
retinal vascular tree which may occur in these carrier states. These consist of venous 
dilation, stasis, occlusions, tortuosity. sheathing, capillary and larger aneurysms, hemor- 
rhages into the retina and vitreous, and neovascularization and proliferative changes. 
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Such retinopathy has been noted in hemoglobin S-A, and particularly in S-C disease 
(Edington and Sarkies, 1952; Smith and Conley, 1954; Hannon, 1956, Kennedy and Cope, 
1957). The present paper adds four cases of hemorrhagic retinopathy in S-C disease and 
one with S-D hemoglobin. 

The simplicity and availability of paper electrophoresis permits ready identification of 
the various hemoglobins and more specific diagnosis. It is clear that all patients, especially 
Negroes, with hemorrhagic retinopathy or so called Eales’ disease should be studied for 
abnormal hemoglobins. On the other hand, patients who are found to have any amount 
of hemoglobin 8 should be examined carefully for evidence of occlusive vascular disease 
with special attention to the retinal periphery. It is also important to emphasize the 
study of the families of affected patients both hematologically and by indirect ophthal- 
moscopy. Such studies have already proved most productive in a number of clinics. 

Efforts at careful work-up and early detection of this group of diseases become of much 
more than academic interest with the availability of therapeutic measures. Recently 
Diamox has been described as preventing sickling in spite of the presence of hemoglobin 
S. Thus, Hilkovitz (1957) found that acetazolamide partially inhibited the sickling of red 
cells from an eight-month-old Negro baby with sickle-cell anemia. This protection could 
be demonstrated both by the addition of acetazolamide to the red cells in vitro or by the 
administration of the carbonic anhydrase inhibitor to the patient. Furthermore, the 
institution of continuous carbonic anhydrase inhibition appeared to prevent further 
sickling crises in this infant 

One may speculate as to the mechanism of action of acetazolamide in the prevention of 
sickling. It may be related to the greater difficulty in conversion of hemoglobin 8 to its 
more insoluble reduced state when carbonic anhydrase is inhibited. Additional basic work 
is needed on this important aspect of red cell metabolism and further clinical trials are 
indicated. Patients with progressive retinal disease should prove to be excellent subjects 
for the evaluation of such therapeutic attempts for here the vascular occlusive process 
may be followed directly by repeated ophthalmoscopic observation. 


BERNARD BECKER 
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CASES OF RETINAL HEMORRHAGE, ASSOCIATED WITH EPISTAXIS 
AND CONSTIPATION 
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The following facts have characterised the first four cases. All are lads; all 
have been troubled more or less with sluggish and even constipated bowels; 
none having daily movements of the bowels without the aid of medicine. While 
under treatment, all have had symptoms of high arterial tension, such as slow 
pulse, accentuation of the sounds of the heart. None has been subject to polyuria. 
Two have had very slight traces of albumen in the urine, while two have had no 
albumen in the urine. In the two cases in which albumen was found casts were 
looked for but not discovered. All have been subject, more or less, to epistaxis. 
In all there has been profuse hemorrhage from the left retina, while, in one case 
only, a few small hemorrhages were found in the right eye also. In all the cases 
the hemorrhages have been roundish and diffused, as though situated in the 
granular layer of the retina, while, in one case only, a few of the hemorrhages 
were striated, i.e., in the nerve fibre layer of the retina. In all the cases the retinal! 
vessels have been full, tortuous, and distended, especially the veins, in both 
eyes. In none has there been any other evidence of structural disease in the 
retina besides the hemorrhage and distended state of the vessels. In one case 
only the whole retina was visible, namely, the one that had a few hemorrhage 
in the right eye; and in this eye I would especially point out that not only were 
the hemorrhages in the granular layer, but they were found only at the periphery; 
that is, at the most distal end of the branches of the retinal artery and veins. In 
two cases complete recovery occurred, no trace of retinal disease being left 
though in one a recurrence of the hemorrhages took place, which is not uncom 
mon in my experience of these cases. The same thing occurred in the case which 
terminated in glaucoma. 

In no case was there any evidence of primary retinitis, or any constitutiona 
disease, such as syphilis, leucocythemia, anemia, etc., to account for the hemor 
rhage. I think, therefore, that we are compelled to look on high arterial tension 
with dilated arterioles, and capillaries, and consequent distended venous systen 
(all increasing the tension in the capillaries) as the cause of the hemorrhages 
both in the eyes and from the nose, in both of which places the hemorrhag: 
probably occurred from the capillaries. The seat of retinal hemorrhages in th: 
granular layer, and at the periphery, are in accordance with this view. 
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I consider the constipation, however, produced, as the starting point of all 
the other phenomena in these cases. It surely may be said that local hemorrhages 
demand a local cause. We are not certain that hemorrhages do not occur else- 
where, though probably not; for in the mucous membrane of the air passages 
and meninges of the brain, and in the secreting membranes generally, the capil- 
laries probably relieve themselves, either by serous transudation, or are saved 
from rupture by some counter-posing force, such as is found in the contraction 
of the intestine on its contents, and similar state of tension in most gland ducts; 
but in the nose there is no counter-posing force; hence epistaxis seems to be the 
commonest form of hemorrhage. 











190 SURVEY OF OPHTHALMOLOGY 


In the retina there is a great want of supporting connective tissue, and the 
retinal arteries and veins cannot relieve themselves through any other channels 
having no collateral anastomoses, as most vessels do, hence the wonder at first 
is that rupture does not occur here more often; the explanation is to be foun 
in the tension of the ocular contents, vitreous, ete., supporting the vessels, anc 
so in spite of their unfavorable conditions, we find hemorrhage from the retina 
vessels comparatively rare, while epistaxis is very common: however, the retin: 
is undoubtedly one of the commonest seats of hemorrhage in high arterial ten 
sion from all causes. The occurrence of the hemorrhage in three of these case- 
on the left side, and in the fourth worst on the left side, is I think, more tha 
mere accident, and I cannot help thinking that the left carotid artery coming of! 
direct from the aortic arch, and the greater length and more indirect course of thi 
left innominate vein, which joins the others almost at right angles, may cause a 
slightly higher tension in the capillaries on this side, and so account for the greate1 
frequency of hemorrhage on this side. Possibly too, the fact of the right arm be- 
ing supplied by the innominate artery, through the subclavian, and being in con- 
stant use, tends to lessen the tension in the carotid: because when muscles are 
used their capillaries are dilated, and there is local diminution of tension. 

I do not propose to discuss here the occurrence of glaucoma in case I, though 
it is very interesting, and I believe unique in so young a lad; but the fact that 
this case is the worst, and the patient is suffering from mitral regurgitation, is 
strongly in favor of the overloaded state of the venous system being a factor in 
these cases telling back on the already over distended capillaries. 

Case V is introduced as a contrast. Here the patient is older, the bowels are 
habitually loose, there is polyuria, and all the history and evidence of chronic 
alcoholism, with probably light increase of arterial tension (shown by accentu- 
ation of the aortic second sound) and gastrointestinal catarrh. Here I imagine, in 
spite of a general vasomotor dilation in the alimentary and all other areas, the ten- 
sion is raised by the stimulant to the heart, and possibly by the blood being al- 
tered in some way, that makes its passage through the capillaries more difficult 
as would appear to be likely in these cases. Of course it is possible that some blood 
changes may be a factor in the other cases also. It is curious too that in this 
case the hemorrhage was limited to the right eye and not the left. Possibly some 
unknown local peculiarity in the arrangements of the vessels might explain it 
possibly a transposition of the innominate artery to the left side. I would partic 
ularly draw attention to the fact that the epistaxis in this case, and in case I, 
was usually from the same side as that on which the retinal hemorrhage occurred, 
as this appears to me to be strong presumptive evidence of both being due to the 
same cause, and would point to this cause being the general state of the vessels 
on one side, and not to a local retinal disease, or to accident. 


Comment: A tuberculous retinal periphlebitis is the most common cause of recurrent 
intraocular hemorrhages in young adults, though a similar picture is occasionally pro 
duced by other disease processes such as septic foci and anemia. Henry and Chapma1 
recently reported nine cases of sickle-cell disease with retinal involvement in which fow 
showed localized areas of chorioretinal atrophy and five had retinal hemorrhages. Eales 
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disease affects predominantly young males of an average age of 27 years. The tuberculin 
skin test is nearly always positive. The hemorrhages are originally confined to the retina 
and occur usually in the periphery—nearby veins showing perivascular exudation. Even- 
tually a hemorrhage bursts through the internal limiting membrane into the vitreous ob- 
scuring all fundus details. In favorable cases the vitreous cloud may clear between attacks 
but in the less fortunate the sequence may be permanent vitreous opacities, retinitis 
proliferans, chronic uveitis or secondary glaucoma. In most cases the period of recurrent 
hemorrhages averages about three years after which the disease becomes inactive. The 
left eye is usually the first affected but the other eye becomes involved in about half the 
cases, generally within 18 months. The visual prognosis for the first eye with hemorrhages 
is rather poor while that for the second eye is almost invariably good. Bed rest for one to 
two weeks is indicated at the onset of a retinal hemorrhage. Elliot believes that the exu- 
date and hemorrhages are the reaction of a hypersensitive vessel wall and found that in 
three patients given prolonged cortisone or ACTH no further hemorrhages occurred. 
Combined anti-tuberculous chemotherapy, including isoniazid, streptomycin and p-ami- 
nosalicylic acid, may be of value. 


REFERENCES 
1. Henry, M. D. anp Cuapman, A. Z.: Vitreous hemorrhage and retinopathy associated 
with sickle-cell disease. Am. J. Ophth., 38: 204-209, 1954. 


2. Evuror, A. J.: Recurrent intraocular hemorrhage in young adults (Eales’s disease). 
Trans. Am. Ophth. Soc., 52: 811-875, 1954. 


BIOGRAPHICAL NOTE 


Henry Eales (1852-1913) was born in Devonshire, the son of a vicar. During his 
medical course at the University College of London he was awarded silver medals in 
anatomy and materia medica. He settled in Birmingham and for a time was Demon- 
strator in Anatomy at Queen’s College. He started in ophthalmology as house-surgeon to 
the Birmingham Eye Hospital in 1873, and in 1878 became a staff member. He served 
as chairman of the section of ophthalmology, British Medical Association and as president 
of the Midland Medical Society. Being particularly adept in ophthalmoscopy, his prin- 
ciple writings were based on fundus observations. Besides giving the first adequate de- 
scription of the entity now known as Eales disease, he contributed an important account 
of “The state of the retina in 100 cases of glomerular kidney.” He was noted for his 
amiable, loyal and kindly character. He was so engrossed in his large consulting practice 
that he never indulged in a vacation. 
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Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer’s name and 
address, but these will be omitted on request. 





PAIN FOLLOWING HERPES ZOSTER 


To THE EDITOR: 

A 66-year-old man had herpes zoster involving the first branch of the left trigeminal 
nerve in 1952, with residual scarring of the forehead and a fixed dilated pupil on 
that side. Vision in the left eye is 20/70 corrected to 20/50. Constant burning has 
been present in the involved area, but most distressing have been 45-minute episodes 
of severe pain along the same course after eating or chewing. A course of protamine 
has afforded no relief. Is stimulation of the third portion of the fifth cranial nerve 
an acceptable explanation of the pain along the first portion of the fifth cranial nerve? 
Is any further treatment indicated? 


Answer: The exact cause of the pain following herpes zoster, particularly in the 
trigeminal nerve, is unknown. One theory is that there is infection of the posterior 
root ganglion with secondary changes, although others believe that there may 
be some alteration in the physiology along the principal thalamic tracts on the 
way of this nerve centralward. The pain is notoriously difficult to stop. Some 
patients have had some relief by the injection of Pituitrin, although this consult- 
ant has never seen any good results with long courses of Pituitrin. There has 
been some alleviation of the pain by the use of chlorpromazine. In the past, 
there has been some relief of the pain in some patients by surgery, although there 
is no assuredness that this will be permanent. It is essential, if the pain is confined 
to the ophthalmic division, to cut not only the supraorbital nerves but also the 
blood vessels, since it is important to interrupt the autonomic nerve supply as 
well as the somatic. The cause for the fixed dilated pupil is hard to explain if this 
was an ordinary herpes zoster. Was there actual involvement of the eye proper 
with scarring, or was this a neural type of pupillary change which would suggest 
a lesion, most likely in the mesencephalon? It is not usual for herpes zoster to 
have an accompanying meningitis and encephalitis. This is why it is so difficult 
to stop the pain at some simply reached point, such as the supraorbital region of 
the forehead, because much of the pathology is central. There is always grave 
danger in these cases of addiction, and other methods of therapy so as to avoid 
such an outcome might be used. There have been some reports of breaking the 
pain pattern by means of electroshock, and in most extreme cases even lobotomy 
has been suggested to relieve the sting of this intractable pain. What this physi- 
cian describes is one of the most difficult of pain patterns known to medicine to 
eradicate. 
J. A.M. A., 1957, 165: 353 


192 





ob 
re 


gr 


fo 











Book Reviews 





“The Glaucomas”’ by H. Saul Sugar (Paul B. Hoeber, Inc., New York, 
1957, 516 pp., 164 figs., $13.50.) 


By P. Robb McDonald 


The second edition of this classic on glaucoma should be well received. It is 
obvious that the author is an authority on the subject and has included all the 
recent advances in physiology, pharmacology and operative procedures in this, 
his second edition. The reviewer has never written a text book and has the 
greatest admiration for anyone who attempts such a task. No doubt there is a 
place for such texts, but it would seem that once it had been decided as to what 
is the anatomy of the angle, who introduced pilocarpine, why Furmethide is 
undesirable, when Graefe performed his iridectomy and when Elliott introduced 
the trephine operation—why should the reader have to leaf through page after 
page to find what the authors prefer and why? What difference does it make if 
Martin, Barton and Fish did a cyclodialysis at 12 o’clock, and Fish, Martin and 
Barton did it 10 mm. from the limbus instead of 3 mm., unless it has definite 
advantages. One would like to know the author’s preferences and his reason 
for them. 

The newer concepts of tonography, therapy, and surgery are more than ade- 
quately covered. Unfortunately, the author’s own comments can be missed in 
the attempt to survey the literature and give due credit where it is due. This 
latter attribute is frequently omitted in many texts. 

This book is to be recommended to all students of ophthalmology. It is an 
unbiased, critical evaluation of the subject and should serve as a guide in classi- 
fication and treatment of those patients who have as a common denominator, 
an increased intraocular pressure. 


“Biomicroscopy of the Vitreous Body and the Fundus of the Eye,’’ by 
A. Busacca, H. Goldmann and S. Schiff-Wertheimer (Masson et Cie., 
Paris, 1957, 382 pp., 184 illustrations, 8000 fr.) 


By Daniel Snydacker 


Each year, a report on an assigned subject is presented to the French Oph- 
thalmological Society by chosen authors. These reports are extensive, detailed 
and complete. The present report on biomicroscopy of the vitreous and fundus 
is no exception. It consists of 12 chapters covering 382 pages, 144 black and white 
illustrations and 40 plates with very fine color pictures. 

Chapter I is a brief history of the subject by Schiff-Wertheimer. Chapter IT 
deals with the technic of biomicroscopic examination of the vitreous and fundus. 
In this chapter, Goldmann points out that the periphery of the fundus can be 
more easily seen if the Hruby lens is not firmly fixed, but can be rotated at the 
same time that the eye gazes in the opposite direction. Goldmann also describes 
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his three mirrored contact lens for study of the anterior vitreous and peripheral 
retina. 

Chapter III by Goldmann discusses the geometric optics of the various tech- 
nics. 

Chapter IV by Busacca is a discussion of the examination of the anterior 
vitreous, while Chapter V by Goldmann is concerned with the posterior vitreous. 
This important section is beautifully illustrated with black and white pictures 
and amplifies the authors previously published ideas on the anatomy of the 
vitreous and the degenerative changes to which it is subject. He points out that 
besides the appearance of vitreous floaters which may occur with a detachment 
of the vitreous, there is the definite possibility of a retinal detachment, and that 
the superior temporal retina should be inspected particularly carefully. 

Chapter VI deals with the examination of the peripheral fundus, its normal 
appearance and common degenerative changes. 

Chapter VII by Busacca is entitled ‘‘The Biomicroscopy of the Central Part 
of the Fundus,”’ and is a detailed account of the normal findings and the appear- 
ance of inflammatory and degenerative changes in the macular region. 

Chapter VIII by Mme. S. Schiff-Wertheimer concerns the biomicroscopic 
study of retinal detachment, and Chapter [IX (also by Mme. Schiff-Wertheimer) 
describes the changes occurring with cystic edema of the macula and macular 
holes. 

Chapter X is a short discussion of intraocular tumors and Chapter XI by 
Goldmann is a description of the optic papilla and its pathologic changes. 

Chapter XII by Goldmann describes diathermy of isolated lesions in the 
posterior segment under slit lamp control with a contact lens in place. An in- 
cision is made through the sclera over the inferior temporal area of the pars 
plana and then under direct slit lamp examination a fine electrode is inserted 
through the incision and passed backward to the area to be diathermized. It is 
difficult to see how sterile technic is maintained during this maneuver, but it is 
easy to see that theoretically it would be possible to pinpoint diathermy to the 
exact area of a tear, thus causing an absolute minimum of damage. 

For those who are particularly interested in biomicroscopy of the vitreous and 
fundus, this book will be particularly valuable since it sums up the latest think- 
ing of two of the great authorities on the subject. 


‘Management of Complications of Eye Surgery” edited by R. M. Fasa- 
nella (W. B. Saunders Co., Philadelphia, 1957, 421 pp., 204 illustrations, 
$16.00), consists of a series of papers by 20 authorities presenting a discussion 
recommended surgical procedures and the details of avoiding pitfalls and manag- 
ing complications. 

By Daniel Snydacker 
This compilation of material by twenty well known authorities is interesting 

and well done. Careful study will amply reward the inexperienced surgeon and 


the experienced man will find it an interesting review. 
The material covered includes “Anesthetic Complications’ by Walter At- 
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kinson, ‘““Medical Complications” by Philip K. Bondy, ‘“‘Psychiatric Aspects of 
Ocular Surgery” by Harvey A. Lincoff, “Complications of Intraocular Foreign 
Bodies” by Harvey Thorpe, ‘‘Complications in Ptosis Surgery” by Raynold 
Berke, ‘Pitfalls and Complications in Surgery and Trauma of the Lacrimal 
Apparatus” by Fasanella, “Complications of Keratoplasty” by R. Townley 
Pateon, ‘Complications in Iris Surgery and Trauma” by Harold C. Patterson, 
“Reoperations and Complications following Glaucoma Operations” by Edmund 
B. Spaeth, “Complications of Cataract Surgery” by P. Robb McDonald, 
“Delayed Restoration of the Anterior Chamber” by Peter Kronfeld, ‘““‘Complica- 
tions in Surgery of the Extraocular Muscles” by Harold Whaley Brown, “‘Com- 
plications of Retinal Detachment Surgery” by Dohrmann Pischel, “Surgery of 
the Vitreous” by Donald M. Shafer, “Management of the Complications of 
Orbital Surgery’’ by Raynold Berke, “Complications of Evisceration and 
Enucleation” by William Stone, Jr., “Complications of Exenteration of the 
Orbit”? by Charles Iliff, ““Complications in Plastic Surgery of the Eyelids” by 
Byron Smith, ‘Medically Responsive Complications following Intraocular 
Surgery”’ by Irving Leopold, ‘Radiation in the Management of Complications 
of Eye Surgery and Trauma” by Chu H. Chang, and “Complications of Endo- 
crine Exophthalmos” by John C. Long. 

In addition there is a chapter on the “Rehabilitation of the Low Vision Pa- 
tient’”’ by Gerald Fonda and the Report to the Council on Industrial Health of 
the American Medical Association by Edmund Spaeth, Bruce Fralick and 
William F. Hughes, Jr. on ‘‘Estimation of Loss of Visual Efficiency.” 

It is obvious that complications of the various types of surgery listed will in 
some instances largely be the result of errors of diagnosis or technic of the 
operator as, for example, in the case of extraocular muscle surgery. In other 
types of surgery, such as retinal detachment surgery, many complications which 
are independent of technic, may arise. In the first type, it goes without saying 
that increased knowledge and skill will be sufficient to eliminate bad results; 
the second type, although unavoidable, may be minimized by the realization 
that they may occur and by knowledge of proper steps to take once they have 
occurred. Surely it is this realization that makes older more experienced surgeons 
more conservative. Careful study of this book should be beneficial to inexperi- 
enced surgeons and tend to make them aware of some of the unavoidable com- 
plications. 

The format of the book is good and the printing excellent. The illustrations 
were apparently prepared under supervision of the individual authors and range 
between excellent and poor. 


“Atlas of Eye Surgery,”’ by R. Townley Paton, Herbert M. Katzin and 
Daisy Stilwell (Blakiston Company, New York, 248 pp., 464 figures, $15.00) 
consists of a series of line drawings demonstrating surgical technics from the most 
elementary to the most difficult procedures. 


By P. Robb McDonald 
As the authors state in the preface, this book is intended for the resident in 
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ophthalmology. There are many ophthalmologists already practicing who would 
also benefit from the perusal of this volume. The eight line drawings on page 6, 
on the tying of sutures, should be worth the price of the book to many ophthal- 
mologists. It shows two maneuvres—how to tie a square knot and how to holda 
needle holder. It is surprising how many ophthalmologists do not know how to 
tie a square knot and how many hold a Kalt needle holder in their fist instead of 
in their fingers as a fountain pen. Supple fingers do not make an eye surgeon, 
although most skillful technicians use their fingers keeping their hands relatively 
immobile. 

The book is beautifully illustrated by means of simple line drawings by the 
artist, Daisy Stillwell. There is no better way to demonstrate technic. The sub- 
ject matter covers everything from the authors’ technics for cataract extraction 
to recurrent pterygium. Omitted are operations on the adnexa as dacryocysto- 
rhinostomy, plastic surgery to the lids, etc. The descriptive operative procedures 
are all of the accepted standard technics. Every surgeon will have his own vari- 
ations but will benefit from a perusal of this graphic representation. 

The authors, and especially the artist, are to be congratulated. 


“Principles of Ophthalmoscopy”’ by John K. Erbaugh (Charles C Thomas, 
Springfield, Illinois, 69 pp., 22 figures and 7 color plates, $5.50), discusses the 
essentials of ophthalmoscopy and is designed to correlate anatomic and oph- 
thalmoscopic appearances in the fundi. 


By Frank W. Newell 


The following paragraph from this slim book suggests its purpose and value: 

‘“‘A very serious error that is commonly made by inexperienced observers leads 
to a discussion of the physiologic depression. The functioning disk usually takes 
the form of a doughnut-like ring of tissue with a hole in the center of variable 
size anywhere from large to completely absent. In describing the color of a 
doughnut, no one would be so foolish as to describe the color of the hole. Like- 
wise, no one should look at the disk and describe the color he sees in that hole 
which is known as the physiologic depression. Naturally, the non-functioning 
part of the disk, where there are no fibers and capillaries, will appear lighter 
than the functioning part. It is sufficient to observe that there is a central area 
of lighter color than the body of the disk and to note its size, but its color is of 
no importance.” 


“Psychosomatic Ophthalmology” by T. F. Schlaegel, Jr. (Williams & 
Wilkins Co., Baltimore, 523 pages, $11.00), discusses the role of the emotions 
in ophthalmic diseases, many of which have been traditionally considered to be of 
organic origin and not functional. 


By James E. Lebensohn 


Both current lay and medical journals contain repeated references to the 
psychosomatic factor in disease. To handle successfully emotionally disturbed 
persons with eye symptoms requires the indoctrination and outlook that this 
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book provides. With the insight thus gained and a professional willingness and 
interest to probe all aspects of the individual’s life, some remarkable results may 
be achieved. The extent to which psychologic factors can involve the eye is re- 
ceiving increasing attention. At the postgraduate lectures on the eye, given at 
the University of Minnesota (January 6-10, 1958), a session on the psychoso- 
matic aspects of ophthalmology is included. Psychology is an aspect of physi- 
ology and a disturbance in either field affects the other. 

The author is director of research in the department of ophthalmology at the 
Indiana University School of Medicine and also a qualified psychiatrist. The 
psychiatric aspects of this book have received further support by collaboration 
with Dr. Millard Hoyt, former director of the adult psychiatry outpatient 
clinic at the same university. In chapter after chapter Schlaegel emphasizes the 
not infrequent correlation of eye disease and emotional upset. A psychiatric 
basis may be suspected when the symptoms cannot be explained by organic 
findings, or when the patient recites an array of numerous symptoms to which 
additions are readily made by suggestion; but the diagnosis must be confirmed 
by positive evidence of emotional factors. 

The ocular manifestation may be classed as a psychiatric conversion as in 
blepharospasm, asthenopia or amblyopia; or present a structural change inci- 
dent to vegetative neurosis as is often noted in central angiospastic retinopathy, 
spasm of accommodation and acute glaucoma. An allergic attack may be due to 
allergens, to emotional stimuli, or to a summation of both. This is explained by 
a presumed synergism between histamine and acetylcholine, the products of 
allergy and emotion respectively. Diabetics are assumed to have an inborn latent 
defect which becomes a pathological entity only as the result of prolonged stress. 
The pituitary gland reacts to emotional stress from an influence on the hypo- 
thalmus and in turn affects the thyroid. Hypertension is extremely rare in the 
African negro but very common in the American negro, probably because the 
latter is forced to accept many situations tending to evoke hostility. Personality 
maladjustment is a factor in 25 per cent of those with reading disability. Emo- 
tional stress may activate or aggravate latent seborrhea, blepharitis marginalis, 
chalazia and conjunctival hyperemia. Tearing is often a psychophysiologic re- 
action. Photophobia may be organic and due to the mechanisms elucidated by 
Lebensohn, or psychogenic. In postoperative diplopia, a prophylactic approach 
may avoid a troublesome continuance. Say: “That is very good. You have not 
been using that eye for years and now you are going to use it!’’ Adie’s syndrome 
seems to be due to central sympathetic impulses inhibiting the third nucleus and 
has responded to psychotherapy. Rest is helpful in uveitis, either at home or 
better in a hospital, as it encourages the patient to give up his responsibilities 
and let others take them over. A patient with retrobulbar neuritis should never 
be told of the possibility of multiple sclerosis as this may induce years of appre- 
hension. Though the ophthalmic surgeon should minimize psychic trauma, over- 
sedation in senile psychotics must be sedulously avoided. The chapter on ma- 
lingering tests is complete except for the omission of one excellent test for 
monocular blindness—that is, mapping the blind spot with the “blind” eye 
covered and then with both eyes open. 
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Some patients who do not improve with psychotherapy may respond to 
religion. I recall a woman who developed an obsession that she had glaucoma 
shortly after her husband’s death. A thorough examination by three ophthal- 
mologists in turn failed to change this conviction but she attained a healthy 
attitude after taking up Christian Science. Religion and psychoanalysis agree 
that “as a man thinketh in his heart, so is he.” The Mother Church of Mary 
Baker Eddy and the Harvard Medical School are on the same street in Boston— 
though at opposite ends. 

Schlaegel accepts the symbolic interpretations of current psychiatry and cites 
numerous cases to illustrate their apparent validity. Some ophthalmologists may 
find these sections difficult to assimilate, more will shy at applying these con- 
cepts, and others undoubtedly will label the ideas varnished hokum. Psycho- 
therapy certainly has definite limitations. Would history have been changed if 
a psychiatrist had had Hitler on his couch? 

Since the recent introduction of the word, psychosomatic, the importance of 
its implications has been increasingly apparent. The modern ophthalmologist 
must know both psychotherapy and pharmacotherapy. Schlaegel tells why— 
both clearly and impressively. 


**A System of Ophthalmic Illustration’”’ by Peter Hansell (Charles C 
Thomas, Springfield, Illinois, 114 pages, 78 figures, $5.75), discusses the appa- 
ratus and the requirements for the development of a full-time, one-man and 
single-room photographic service within the medical school or hospital. 


By H. Saul Sugar 


Photography and ophthalmology have so much in common that no more 
intimate relationship between two fields of knowledge can be imagined. It is no 
surprise, therefore, to see a book on ophthalmic illustration. This one is, indeed, 
welcome. The author is director of the department of photography and illustra- 
tion at the Institute of Ophthalmology, London. As such he has had extensive 
experience in this rather special field. 

The book begins with a chapter on considerations of the patient and technics 
for fixation and the use of mydriatics. Anatomic considerations make up a 
chapter which is not only useful for the eye photographer but shows examples 
of means of illustration for the ophthalmologist. 

The various eye cameras, including the Donaldson stereoscopic camera and 
equipment for lighting, are discussed. A chapter on working technic includes still 
photography and motion picture photography. Special technics for stereoscopic 
photography of the anterior segment, keratography, slit lamp photography and 
infrared photography, as well as goniophotography are discussed. Fundus pho- 
tography is well considered, especially with the use of the B. T. H. Xenon-arc 
lamp. 

For those interested in photography of gross specimens of the eye, methods 
and equipment are illustrated. This book is well written and well illustrated. It 
should be of great value to every ophthalmologist interested in ocular pho- 
tography. 
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‘Symposium on Disease and Surgery of the Lens’ edited by George 
M. Haik (C. V. Mosby Co., St. Louis, 1957, 260 pp., 233 illustrations, $10.50) 
presents the 1956 New Orleans Lens Symposium with discussions by Chandler, 
Cordes, Dunnington, Irvine, Kinsey and Vail. A round-table question and 
answer section concludes the text. 


By P. Robb McDonald 


At practically every medical meeting today, there is a symposium on some 
subject of general interest. Dr. James H. Allen, however, conceived the idea 
some five years ago of holding a two or three day meeting devoted to a sym- 
posium of interest to the ophthalmologist. All ophthalmologists should be grate- 
ful that these proceedings are recorded and published. The participants are all 
eminent clinicians and here in one volume, one can read their presentations and 
informal discussions. 

The book opens with a discussion of the embryology of the lens and types of 
congenital cataract by Cordes. Nowhere else will one find the subject so ade- 
quately covered. This is followed by a chapter by Thorpe on the classification 
of adult cataracts. 

The discussion of the surgery of congenital cataracts and the complications 
encountered by Cordes and Chandler should be a must for every ophthalmolo- 
gist, especially those in their first bloom as ophthalmic surgeons. These chapters, 
like all the others, are replete with pearls of wisdom. ‘‘Surgery is not indicated 
in cases in which there is mild involvement in one eye and severe involvement 
in the other.... The purpose of congenital cataract surgery is to make an 
aphakie eye, with a clear pupillary opening, without otherwise disturbing the 
normal function of the eye.... If capsulotomy is done with toothed forceps, 
only one application of the forceps should be made.” 

The chapter by Vail on “The Techniques and Mechanics of the Cataract 
Operation” is written in his own inimitable style and contains many gems. 
Dunnington covers the subject of wound healing and the complications that 
occur when it does not progress normally. Irvine has two fine presentations, one 
on the vitreous and one on lens-induced uveitis and glaucoma. 

Each presentation is a masterpiece and reflects the sound clinical judgment 
of the essayist. This is not a book to be read quickly and should be read by 
everyone doing ophthalmic surgery. Every resident would do well to read it 
several times, especially the “Round Table Discussions” which are printed 
verbatim. The editor is to be congratulated on making this symposium available 
to every ophthalmologist. 


“Ocular Therapeutics’”’ by Jean Sédan, Gaétan E. Jayle, Jorge Malbran, 
Jules Frangois and Giorgio Calamandrei (Masson et Cie, Paris, 1957, 
1648 pp., 37 illustrations, 12,000 fr.). 

By Irving H. Leopold 
Ocular Therapeutics is a joint effort of over 150 contributors which has been 

compiled under the direction of Sedan, Jayle, Malbran, Francois and Cala- 
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mandra. The contributors are largely from the continent but there are repre- 
sentatives from all over the world. The United States contributors are Atkinson, 
Bellows, Burian, Castroviejo, Vail, Elwyn, Hogan, Leopold, Schepens, Shoch, 
Sugar, Theodore, Thygeson. 

The text is prepared in two volumes neatly bound into a comfortable and 
manageable size. The print is distinct and even those with an inexpert knowledge 
of French can gain much information from the text. 

The first volume considers the various agents which may be employed in 
medical ocular therapy. These include the autonomic drugs, anticoagulants, 
antiseptics, antibiotics, chemotherapeutic agents, steroids, agents for physical 
therapy and anesthetics. 

The concluding chapters of the first volume deal with the management of 
specific ocular conditions involving the lashes, lids, lacrimal apparatus, cornea, 
conjunctiva, sclera, extraocular muscles and orbit. 

The second volume concerns the specific therapy of infections and affections 
of the globe with particular attention being devoted to uveitis, retinitis, reti- 
nopathies, optic nerve afflictions, glaucoma, cataracts, and disorders of the 
vitreous. In addition, there is a large section on therapy of refractive errors and 
on general diseases which affect the eye. The second volume concludes with a 
section on prophylactic measures that may reduce the incidence of ocular 
diseases. 

The contributors to this text are internationally recognized authorities and 
almost every chapter is well written. The styles vary but, rather than detracting 
from the book, this adds interest. The number of contributors is tremendous and 
the compilation has been done in unusually good style considering the number 
of collaborators that had to be incorporated into these two volumes. Each 
chapter summarizes the data known concerning the particular field but not all 
chapters are well documented by adequate references. Any text on ocular thera- 
peutics must necessarily be out of date the moment it is published, and one 
which involves many collaborators usually produces a greater delay for publi- 
cation than would be encountered if there were but a single author. Several of 
the recent advances are not as minutely described in these volumes as one might 
desire, but practically all important advances of the last decade are included in 
these pages. 

In these days of rapid progress it is difficult for each ophthalmologist to keep 
up to date in all branches of his field. To be able to evaluate each new thera- 
peutic approach is an important, often-neglected function. 

These volumes are very well worth the time required to read them. They offer 
a substantial amount of information which will justify and guide the reader in 
his choice of therapy, as well as establish a firm background for future develop- 
ment. 


‘Selected Writings on Visual and Ophthalmic Optics”’ by Charles Sheard 
(Chilton Co., Philadelphia, 1957, 467 pp., $15.00), consists of a number of selec- 
tions indicating the broad interests of the author. The major portion of the volume 
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is devoted to Dynamic Ocular Tests (188 pp.) and to a superb section on Oph- 
thalmic Optics (110 pp.) 


By Arthur Linksz 


Masters of ceremony at banquets find it a welcome phrase to state that some 
distinguished speaker they are going to introduce “really needs no introduction.” 
Your reviewer is happy to use a similar phrase. The Selected Writings in Visual 
and Ophthalmic Optics by Charles Sheard, sponsored by three committees of 
ophthalmologists, opticians and optometrists, respectively, really needs no 
review. All of us who love and admire Professor Sheard are happy to see col- 
lected in one volume some of his best known writings. His contribution “Ophthal- 
mic Optics with Applications to Physiological Optics” to the well known 
encyclopedic standard Medical Physics (Vol. II, 1950) is a minor classic. It com- 
presses into less than 100 pages all that an ophthalmologist should know about 
the subject with the sufficient amount of easily understandable formulas which 
should not scare even the mathematically unsophisticated. However, the most 
amazing circumstance to me, in rereading parts of the volume (e.g., the reprint 
of his booklet Dynamic Ocular Tests, published in 1917, and of his contribution 
to the American Encyclopedia of Ophthalmology, 1920) was that by now prac- 
tically all that Sheard wrote became commonplace. This is the greatest reward 
any author can ever expect. We teach our residents his methods of testing ac- 
commodation or convergence and we use them in our daily practice without ever 
realizing that Sheard was the originator of many of them and surely (besides 
the great Maddox) the earliest systematizer of dynamic ocular tests. One will, 
of course, not agree with some parts of his exposition, especially with much of 
what from the teachings of Savage crept into Sheard’s writings, but an occasion 
like the publication of such a splendid volume is not one for criticizing, but one 
for admiration. Our admiration will become even greater after we peruse the 
list of 298 published writings of Sheard, starting in 1909 with a paper in Physical 
Review on Argon and Hydrogen Spectra and ending with a contribution to 
Medical Physics 1950 on the Thermal Regulation of Skin Temperature. Sheard 
is a real biophysicist and the range of his interest in biological phenomena either 
as influenced by physical factors (especially light) or as studied by physical or 
physicochemical technics is simply amazing. 
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CORNEAL ULCERS 


DANIEL G. VAUGHAN, JR. 


lsepartment of Ophthalmology and the Francis I. Proctor Foundation for Research 
in Ophthalmology, University of California School of Medicine, 
San Francisco, California 


Scarring or perforation due to corneal ulceration is a major cause of blindness 
{ xroughout the world, and of 10 per cent of the blindness in the United States. 
\lost forms are amenable to therapy, but visual impairment can be avoided only 
ii appropriate treatment is instituted promptly; in some cases this means within 

matter of hours after onset. Corneal ulceration as an entity has long been 
recognized, but the specific diagnosis and management of its various types pose 
problems which bear analysis. 


CLASSIFICATION 
Corneal ulcers have been classified in a number of ways. Since their precise 
cause can usually be readily determined, classification on the basis of etiology is 
highly satisfactory and will serve the purposes of the present discussion; i.e., 
corneal ulceration will be analyzed here according to the type of ulcer produced 
by the agents given below. 
I. Bacteria most commonly causal, in order of frequency 
A. Diplococcus pneumoniae (pneumococcus) 
B. Streptococcus hemolyticus (8-hemolytic streptococcus) 
C. Pseudomonas aeruginosa (Bacillus pyocyaneus) 
D. Moraxella liquefaciens (Diplobacillus of Petit) 
E. Klebsiella pneumoniae (Friedlainder’s bacillus) 
(Staphylococcus aureus and Escherichia coli, two common pathogens, are 
only rarely causal; their lack of affinity for the cornea is not understood.) 
II. Viruses 
A. Herpes simplex virus 
B. Variola virus (rarely) 
C. Vaccinia virus (rarely) 
Ill. Fungi 
A. Candida (Monilia) 
B. Aspergillus 
C. Nocardia 
D. Cephalosporum 
EK. Mucor 
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IV. Hypersensitivity reactions 
A. To staphylococci (marginal ulcer) 
B. To unknown allergens or toxins (ring ulcer) 
C. To tuberculoprotein, and rarely to other bacterioproteins, (phly: 
tenular keratoconjunctivitis) 
V. Vitamin deficiency 
A. Avitaminosis A (xerophthalmia) 
VI. Fifth nerve lesions (neurotrophic ulcers) 
VII. Exposure 
VIII. Unknown cause (Mooren’s ulcer, or ‘‘chronic serpiginous ulcer” 


CLINICAL FEATURES AND TREATMENT 
I. Bacterial Corneal Ulcers 
A. PNEUMOCOCCAL ULCER (ACUTE SERPIGINOUS ULCER): DiPLOCcOCCUS PNEI 

MONIAE. The pneumococcus is the commonest bacterial cause of corneal ulce: 
Typically it produces a gray, fairly well circumscribed ulcer (Fig. 1), with : 
marked tendency to spread centrally if it begins near the limbus. This creeping 
effect gave rise to the name ‘acute serpiginous ulcer,’’ now a synonym for pneu 
mococcal ulcer. Hypopyon is a frequent development; nearly always sterile, it is 
a result of the passage of a bacteriotoxin through Descemet’s membrane into the 
anterior chamber. 





Fia. 


1. Upper left. Pneumococeal corneal ulcer with hypopyon. 
Fic. 2. Upper right. Corneal ulcer due to Pseudomonas aeruginosa (Bacillus pyocyaneus 
Fic. 3. Lower. Corneal ulcer due to Diplobacillus of Petit. 
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Pneumococeal ulceration usually follows corneal trauma and is consequently 
‘ry common among miners. It is particularly likely to develop if the patient 


} is a chronic pneumococcal dacryocystitis. Purulent material from the infected 
t ar sae pours into the conjunctival sac and, if the integrity of the corneal epi- 
t elium happens to have been impaired, the organism enters the corneal sub- 
s ance and begins to multiply. Curiously enough, corneal ulceration seldom occurs 
i association with pneumococcal conjunctivitis. 

Treatment. Since the pneumococcus is sensitive to both sulfonamides and anti- 
| oties, local therapy is usually effective. If untreated, the cornea may perforate 

id the eye may be lost. A concurrent dacryocystitis should of course also be 
t eated. 

B. STREPTOCOCCAL ULCER: STREPTOCOCCUS HEMOLYTICUS. The ulcer produced 
| this organism has no creeping tendency but is otherwise identical with the 
preumococeal ulcer in appearance, course, and response to treatment. 

C. PyocyANEUS ULCER: PsEUDOMONAS AERUGINOSA. It is characteristic of 
tre corneal ulceration caused by this organism to start in a small area, usually 
located centrally, and to spread rapidly, frequently causing perforation of the 


nea and loss of the eye within 48 hours (Fig. 2). It often follows some minor 
neal injury which has been examined with the aid of a Pseudomonas-con- 
iminated fluorescein solution. 


There are three features of Pseudomonas corneal ulceration which deserve 
emphasis: (1) Pseudomonas aeruginosa thrives in fluorescein solution which can 
he protected only by daily autoclaving since there are no reliable antibacterial 
preservatives available for it. For this reason the use of sterile Kimura fluorescein 
papers moistened with sterile saline solution, as a substitute for fluorescein solu- 
tion, is strongly advocated. (2) Since the organism flourishes on the cornea, 
which it prefers to any known culture medium, it can destroy the cornea over- 
night. Early diagnosis and vigorous treatment are therefore absolutely essential. 
3) Polymyxin is the only antibiotic consistently active against Pseudomonas 
acruginosa but, since some strains are also sensitive to streptomycin, both drugs 
should always be administered. 

Treatment. Polymyxin (1% ee. of a solution containing 20,000 U./ce. is injected 
subeonjunctivally, and two drops of the same solution are instilled into the con- 
junctival sae every half hour around the clock. Polysporin ointment (polymyxin 
and bacitracin) is instilled every 2 hours. (The bacitracin is used for its effect 
against any secondary Gram positive invaders.) The conjunctival sac is irrigated 
with sterile saline solution every 2 hours, before each instillation of ointment. 
For this purpose a 1000-cc. bottle of intravenous saline can be installed at the 
bedside on an intravenous standard, with an eye dropper or dull needle attached 
to the end of the tubing. 

Dihydrostreptomycin is given intramuscularly, 0.5 gm. b.i.d., and locally in 
ointment form (5 mg./gm.) every 2 hours, at the same time the polysporin oint- 
ment is instilled. 

The subconjunctival injection of polymyxin is repeated daily, and more fre- 
juently if the ulcer is not responding satisfactorily and if the conjunctiva remains 





206 SURVEY OF OPHTHALMOLOGY 


in good condition. Subconjunctival injections of high concentrations of the drug 
e.g., 250,000 U./cc., can be sufficiently irritating to cause conjunctival necrosi: 
It may be that this reaction could be modified by combining a steroid with th: 
polymyxin, but this possibility has not yet been adequately tested. 

D. DreLopacitLus OF PETIT ULCER: MORAXELLA LIQUEFACIENS. This 01 
ganism causes an indolent ulcer, usually centrally located and very slowly pri 
gressive. It is ordinarily superficial and unlikely to perforate the cornea (Fig. 3 
Many of its victims are alcoholics. 

Treatment. Topical treatment with sodium sulfacetamide (sodium Sulamyd 
or sulfisoxazole (Gantrisin) or with the broad spectrum antibiotics is effective 

Ii. FRIEDLANDER’S BACILLUS ULCER: KLEBSIELLA PNEUMONIAE. The ulce 
caused by this organism usually develops after trauma, is centrally located 
progresses slowly, and rarely causes hypopyon. 

Treatment. The drug of choice is streptomycin, administered locally and 
systemically. 


II. Viral Corneal Ulcers 

A. HERPES SIMPLEX VIRUS KERATITIS (DENDRITIC KERATITIS). Corneal ulcera- 
tion caused by herpes simplex virus is almost always unilateral and may affect 
any age group of either sex. The patient usually complains of mild irritation and 
photophobia and, if the central cornea is affected, of blurred vision. A history of 
recent upper respiratory infection with ‘‘cold sores’ about the face can often be 
elicited. 

The commonest finding is of one or more dendritic ulcers on the corneal surfac« 
(Fig. 4). These are composed of clear vesicles in the corneal epithelium; when the 
vesicles rupture, the area stains green with fluorescein. Although the dendriti: 
figure is its most characteristic manifestation, herpes simplex keratitis may 
appear in a number of other forms (Figs. 5-8). 





Fic. 4. Dendritic figures 








CORNEAL ULCERS 207 


Vial 

$s t, 4 

/ Bie 
ify 


44 i} 


ar) 


Ne 
DR 
Fic. 5. Upper left. Geographic form of herpes simplex keratitis 
Fic. 6. Upper right. Linear form of herpes simplex keratitis 
Fic. 7. Lower left. Filamentary form of herpes simplex keratitis 
Fic. 8. Lower right. Punctate form of herpes simplex keratitis 
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Laboratory findings. Herpes simplex virus can be cultivated by transferring 
direct scrapings from the corneal ulcer to the chorioallantoic membrane of a 
developing chick embryo. The dendritic figure is reproducible on the rabbit 
cornea by inoculating its surface with scrapings from the corneal ulcer by the 
scratch method. The virus also produces a typical cytopathogenic effect on HeLa 
cell cultures. 

Giant multinucleated epithelial cells and intranuclear epithelial inclusion 
bodies can be identified microscopically in Giemsa stained preparations of corneal 
scrapings from herpetic keratitis. The finding of the multinucleated cells may in 
fact be helpful in the diagnosis of doubtful cases. No organisms are found in 
conjunctival scrapings, but mononuclear cells are prominent. 
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Treatment. The therapeutic objective is to remove the virus-containing cornea! 
epithelium without disturbing Bowman’s membrane and the corneal stroma. 
Infected epithelium is much more loosely attached to Bowman’s membrane than 
healthy epithelium, and is thus easily removed. The safest way to remove it is 
with a sterile cotton applicator dipped in sterile saline, or with a sterile metal 
instrument such as a small spatula or chalazion curette. One method commonly 
used but not recommended by the author is chemical cauterization with tincture 
of iodine or ether. This has no advantage over simple mechanical removal of the 
epithelium and introduces the risk of chemical keratitis. Homatropine 5 per cent 
is instilled to relieve the photophobia. A pressure bandage is applied to hold the 
lid against the cornea. If sterile instruments have been used there should be no 
need to instill an antibacterial agent. The patient is observed on the following 
day to be certain that a secondary bacterial infection has not developed, how- 
ever, and the pressure patch is changed daily until the epithelium regenerates. 

Steroid therapy, particularly with hydrocortisone, is contraindicated at any 
stage of the disease. The steroids decrease the natural inflammatory response 
of the eye and thus enhance the activity of the virus, sometimes to the extent of 
causing corneal perforation and subsequent loss of the eye. They tend to mask 
the activity, moreover, so that the patient, unaware of the progress of his disease, 
may neglect it until irreparable damage has been done. Before the steroids came 
into common use, herpes simplex virus infection only very rarely led to corneal 
perforation. 

Secondary fungal infection may be another complication of local steroid 
therapy. Both eyes of a patient who had received prolonged steroid treatment 
for bilateral herpes simplex keratitis became secondarily infected with Candida 
albicans (Monilia). Both corneas perforated and the eyes were lost in spite of 
bilateral therapeutic corneal transplants. Secondary fungal infection is also a 
complication of unduly prolonged antibiotic treatment of herpes simplex corneal 
ulcers, or of corneal ulcers of any type. 

Corneal graft is indicated if thinning, bulging, or descemetocele formation 
suggest that corneal perforation is imminent. Many eyes that would have been 
lost before therapeutic corneal grafting came into use may now be saved by 
removal of the ulcerated area. If the ulcer becomes chronic but is in no danger of 
perforating, it is best to wait until the affected area is covered with a smooth 
sear before attempting a graft. A good result is more likely to be achieved on an 
uninflamed eye. It should be noted that some ophthalmologists have apparently 
had better results in the management of acute severe cases from the use of a con- 
junctival flap or tarsorrhaphy than from a corneal graft. 

Course and prognosis. When a herpetic ulcer is diagnosed early and treated 
promptly, the prognosis is good. Recurrences are common, however, and there 
are several ‘‘trigger mechanisms’”’ which tend to induce them. The most common 
of these are fever, exposure to sunlight, emotional upset, trauma, and menstrua- 
tion. After the initial attack (primary herpes), the patient develops circulating 
antibodies in the blood which remain at a constant level throughout his life. 
The antibodies do not prevent recurrences, but they modify the cutaneous and 
conjunctival manifestations of the disease (unfortunately not the corneal mani- 
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Fic. 9. Left. Disciform keratitis complicating herpes simplex keratitis 
Fic. 10. Right. Fungal corneal ulcer (monilia) 


estation) so that recurrences affecting these tissues are less severe than the 
wimary attack. If the primary attack is ocular, the conjunctiva is affected as 
well as the cornea (primary herpetic keratoconjunctivitis); but in any recurrence 


that affects the eye, whether it follows an initial ocular or an initial cutaneous 


ittack, the conjunctiva is spared. 

Complications. (1) Hypopyon is an occasional complication of herpes simplex 
keratitis. It is usually sterile—a toxic reaction to secondary infection in some 
two-thirds of cases but to herpes virus itself in one-third. There is no specific 
treatment for the hypopyon but it may resolve spontaneously. 

(2) Disciform keratitis is a fairly frequent complication, particularly if iodine 
has been used to cauterize the initial lesion, or if steroids have been used early 
(Fig. 9). There is no specific treatment, but the prognosis is usually good if there 
is no vessel encroachment from the limbus. Vascularization inevitably produces a 
permanent scar and permanent visual loss. Occasionally a disciform lesion be- 
comes necrotic centrally, and this in turn leads to hypopyon formation or per- 
foration, or both. 

(3) Corneal perforation rarely occurs unless steroids have been used or anti- 
bioties prolonged unduly. If perforation is imminent, immediate corneal trans- 
plantation (or conjunctival flap) is indicated. Once the cornea has perforated the 
chances of saving the eye are greatly decreased. However, the situation is far 
from hopeless and a graft should still be attempted. If the cornea is too necrotic 
to hold the deeper sutures of a full thickness graft, a lamellar graft is indicated. 

B. VARIOLA VIRUS ULCER. Corneal ulcers due to variola virus were common in 
the prevaccination days and still occur in underdeveloped areas of the world 
where vaccination is not practiced. 

C. VaccInIaA virus ULCER. Corneal ulcers due to vaccinia virus are occa- 
sionally seen as an accidental complication of vaccination. Prevention of second- 
ary bacterial infection is the only treatment. In accidental vaccinia of the lids, 
y-globulin has been used prophylactically in an effort to prevent spread to the 
cornea. 


IIT. Fungal Ulcers 


The incidence of corneal ulceration due to fungi has been increasing during 
the past few years. The organisms find their way into the cornea following 
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damage to the epithelium by trauma or inflammation, e.g., herpes simplex ulcera 
tion. Most fungal ulcers are gray, indolent, and slowly progressive (Fig. 10). 

Treatment. Until recently there was no effective treatment, but local applica 
tions of nystatin (Mycostatin) have now been effective in a few cases. As wit] 
most corneal ulcers, the best treatment is prevention. Fungi grow well in many 
of the common eye solutions if sterilization is not adequate. Recently, for ex 
ample, in an eye clinic on the west coast, two patients with fungal corneal ulcers 
caused by Nocardia were seen in consecutive weeks. Both had had cornea 
foreign bodies removed in the same dispensary. There was no opportunity to 
attempt recovery of the organisms from their source, but solution contamination 
was strongly suspected. 


IV. Corneal Ulcers Due to Hypersensitivity Reactions 


A. MARGINAL ULCERS. Marginal ulcers are by far the commonest corneal 
ulcers. They are small, unilateral, single or multiple, superficial, round or ree- 
tangular ulcers which have a clear space between them and the limbus (Fig. 11). 
They are almost always associated with staphylococcie conjunctivitis or blephar- 
itis. Serapings and cultures taken directly from the ulcers contain no bacteria so 





Fic. 11. Upper left. Corneal uleer due to hypersensitivity (marginal ulcer) 
Fic. 12. Upper right. Corneal ulcer due to hypersensitivity (ring ulcer) 
Fic. 13. Lower left. Corneal ulcer due to vitamin A deficiency 

Fic. 14. Lower right. Mooren’s ulcer (courtesy of Dr. Michael J. Hogan) 
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that they are assumed to be the result of allergic reactions to staphylococcic 
infection. 

Treatment. Topical cortisone or hydrocortisone is usually curative within three 
or four days. Marginal ulcers tend to recur, however, and if recurrences are 
unduly frequent, desensitization with staphylococcus toxoid is indicated and is 
very effective. 

B. Rine uucers. These ulcers are much less common but more destructive 
than marginal ulcers. The ring ulcer is a unilateral, almost continuous circum- 
ferential ulcer just inside the limbus (Fig. 12). Smears and cultures from it are 
negative. In contrast to the marginal ulcer, there is no relationship between ring 
ulcer and conjunctivitis or blepharitis. There may be an associated systemic 
disease, however. Two such related conditions are bacillary dysentery and peri- 
arteritis nodosa. In one case of bacillary dysentery a ring ulcer occurred with the 
initial attack, and recurred coincidentally with the second attack five months 
later. Although it is generally assumed that ring ulcer is a hypersensitivity reac- 
tion, the underlying cause can often not even be guessed. 

Treatment. Response to local steroid therapy is good. 

C. PHLYCTENULAR KERATOCONJUNCTIVITIS. This is a disease of malnourished 
children with systemic tuberculosis, and less frequently of adults that have had 
tuberculosis in childhood. By virtue of this relationship, the disease is common 
among Eskimos and American Indians. The eye lesions, usually bilateral, are in 
the great majority of cases the result of a sensitivity to tuberculo-protein, which 
reaches the eye via the blood stream. In rare instances the offending systemic 
disease agent may be the staphylococcus, Coccidioides immitis, lymphogranuloma 
venereum virus, or some other agent to which the cornea has become hypersensi- 
tive. A bacterial conjunctivitis often serves as a trigger mechanism for an attack. 

The phlyctenule is the characteristic lesion. It is gray and wedge shaped, and 
extends across the limbus onto the cornea. It may be single or multiple. Phlyc- 
tenules characteristically involve only the peripheral cornea but may enlarge to 
cover the entire corneal surface. Under the microscope they can be seen to con- 
sist of small round cells and dilated blood vessels. 

Treatment. Responses to local cortisone or hydrocortisone is dramatic. Systemic 
steroid therapy is contraindicated since it could cause the dissemination of an 
existent pulmonary tuberculosis. Equally important in the treatment is a well 
balanced diet and management of the systemic tuberculosis or other underlying 
disease. 

V. Corneal Ulcers Due to Vitamin Deficiency 


The typical corneal ulcer associated with avitaminosis A is centrally located 
and bilateral, gray and indolent (Fig. 13), with a definite lack of corneal luster 
in the surrounding area. The epithelium of the conjunctiva is often keratinized, 
as evidenced by the presence of a Bitét’s spot. This is a foamy, wedge shaped 
area in the conjunctiva, usually on the temporal side, with the base of the wedge 
at the limbus and the triangle extending toward the lateral canthus. Within the 
triangle the conjunctiva is furrowed concentrically with the limbus, and dry 
flaky material can be seen falling from the area into the inferior cul-de-sac. A 
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stained conjunctival scraping from a Bitét’s spot will show many saprophytic 
xerosis bacilli and keratinized epithelial cells. 

Corneal ulceration due to avitaminosis A is due to lack of ingestion of vitamin 
A, or to lack of its absorption from the gastrointestinal tract and proper utiliza- 
tion by the body. It may develop in an infant who is a feeding problem, in an 
adult who is on a restricted or generally inadequate diet, or in any person with a 
biliary obstruction, since bile in the gastrointestinal tract is necessary for the 
absorption of vitamin A. Lack of vitamin A causes a generalized keratinization 
of the epithelium throughout the body. Since the epithelium of the air passages 
is affected, many patients, if not treated, will die of pneumonia. Avitaminosis A 
also causes a balanced retardation of osseous growth. This is extremely important 
in infants; for example, if the skull bones do not grow, and the brain continues 
to grow, increased intracranial pressure can result. 

Treatment. Between 10,000 and 15,000 international units of vitamin A should 
be administered daily intramuscularly, or orally if the absorption rate is known 
to be normal. Sulfonamide or antibiotic ointment can be used locally in the eye 
to prevent secondary bacterial infection. The average daily requirement of vita- 
min A is from 1500 to 5000 international units for children, according to age, 
and 5000 international units for adults. 


VI. Neurotrophic Corneal Ulcers 


If the fifth cranial (trigeminal) nerve supplying the cornea is interrupted by 
trauma, surgery, tumor, inflammation, or other agency, the cornea loses its 
sensitivity and one of its best defenses against degeneration, ulceration and 
infection. In the early stages of a typical neurotrophic ulcer there is a diffuse 
punctate staining of the superficial epithelium with fluorescein. As this process 
progresses, patchy areas of denudation appear. Occasionally the epithelium may 
be absent from a large central area. Corneal sensitivity is further decreased or 
entirely absent. 

Treatment. The progress of the condition depends on the treatment. If un- 
treated, the denuded areas become infected. The integrity of the cornea can be 
maintained as long as the corneal surface is kept moist by wearing a Biiller shield 
or by suturing the lids together. A permanent method of providing corneal mois- 
ture is by transplantation of Stensen’s duct to the conjunctival sac. Under the 
best conditions, however, the prognosis is poor in the majority of cases. 


VII. Corneal Ulcers Due to Exposure 


A corneal ulcer due to exposure may develop in any condition in which the 
cornea is not properly moistened and covered by the eyelids. Examples include 
exophthalmos from any cause, ectropion, the absence of part of an eyelid as a 
result of trauma, and inability to close the lids properly, as in Bell’s palsy. The 
two factors at work are the drying of the cornea and its exposure to minor trauma. 
The uncovered cornea is particularly subject to drying during sleeping hours. 
If an ulcer develops it usually follows minor trauma and occurs in the inferior 
third of the cornea. 
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Treatment. This type of ulcer will be sterile unless it is secondarily infected, 
and the therapeutic objective is to provide protection and moisture for the entire 
corneal surface. The method depends upon the underlying condition; i.e., a 
plastic procedure on the eyelids, a Biiller shield, or surgical relief of an exoph- 
thalmos. 


VIII. Corneal Ulcer of Unknown Cause (Mooren’s Ulcer) 


Mooren’s ulcer is a rare unilateral disorder. It starts as an excavated, nonexu- 
dative ulcer near the limbus, and slowly progresses centrally to destroy the entire 
cornea and eventually the eye (Fig. 14). Typically it has a raised border at the 
advancing edge. No microbial agent has ever been isolated from it. 

Treatment. There is no effective treatment for this extremely destructive 
process. Occasionally a delimiting keratotomy may retard or halt its progress. 


GENERAL PRINCIPLES OF TREATMENT OF CORNEAL ULCERS 
1. Identifying the Organism 


It is essential in all cases of bacterial corneal ulcer to make immediate micro- 
scopic identification of the organism. This is best accomplished by taking mate- 
rial from the advancing border of the ulcer with a platinum spatula. The material 
is placed on a slide, stained with Gram’s stain, and examined at once under the 
microscope. Some organisms, e.g., pneumococcus or streptococcus, can be identi- 
fied when stained with a simple Wright’s or methylene blue stain. After identi- 
fication, proper treatment can be instituted without delay. This is particularly 
important if the ulcer is due to Pseudomonas aeruginosa, since, if polymyxin 
therapy is not begun immediately, the eye will most certainly be lost. On the 
other hand, if the ulcer is pneumococcic, almost any sulfonamide or antibiotic 
will suffice, since the pneumococcus is still sensitive to most antibacterial agents. 

Immediate examination of the stained smear is by far the most important 
procedure in the management of corneal ulcer, but cultures should be prepared 
simultaneously in all cases for confirmation of the type of organism and for sensi- 
tivity tests if the ulcer fails to respond properly to treatment. 


2. Applying the Drug 


A. DIRECT INSTILLATION INTO THE CONJUNCTIVAL sac. There are special 
therapeutic advantages to both ointments and solutions so that it is usually wise 
to combine them in the treatment of so serious an eye condition as corneal ulcer. 
Solutions penetrate the cornea better than ointments, but ointments stay in 
contact with the corneal surface longer than solutions. Solutions must therefore 
be instilled much more frequently. When instilling either ointments or solutions, 
one must take care that the blepharospasm which frequently accompanies 
corneal ulceration does not expel too much of the drug. 

B. SuBCONJUNCTIVAL INJECTION. This produces a higher concentration of drug 
for a longer period of time than direct instillation into the conjunctival sac and is 
clearly indicated in all cases of severe corneal ulceration. Its only disadvantage 
is the occasional pain and irritation (rarely necrosis) that it may engender. 
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C. Ionropnoresis. A high concentration of drug is produced in the corneal 
tissues by this treatment but it is a cumbersome and time consuming procedure 
requiring the attention of the physician and one assistant. For these reasons it 
has never been practical enough to gain popularity. 

D. CorNEAL BATH. This has the same advantages and disadvantages as 
iontophoresis, except that a nurse or technician can be trained to administer it. 

E. SYSTEMIC ADMINISTRATION. Most corneal ulcers are benefited by combined 
systemic and local therapy. Oral sulfonamides penetrate the cornea better than 
oral antibiotics; of the latter, chloramphenicol (Chloromycetin) is the most 
penetrating, and penicillin one of the least penetrating. For the treatment of a 
pneumococcal ulcer, therefore, local penicillin combined with a systemic sulfon- 
amide is recommended. Because of their nephrotoxic effect, systemic polymyxin 
and bacitracin are undesirable. Polymyxin, however, is essential to the local 
treatment of Pseudomonas aeruginosa corneal ulcer, and bacitracin locally is 
sometimes more effective than penicillin in the treatment of infections caused 
by Gram positive cocci. 


3. Other Procedures 


A. IrricaTion. With debridement of the infected area, irrigation must be 
performed repeatedly so that the drugs instilled can come into direct contact with 
the offending organisms. 

B. Patcuina. This procedure prevents drainage of the exudate from the con- 
junctival sac and raises the temperature of the eye, promoting incubation of the 
organisms in the ulcer. For these reasons a bacterial or fungal ulcer should never 
be patched. As discussed above, only neutrophic ulcers, ulcers caused by exposure, 
and herpetic ulcers from which the epithelium has been removed should ever be 
patched. 

C. Cyciopuecics. Pupillary dilation should be maintained with atropine, 
scopolamine, or homatropine to relieve photophobia and prevent synechia forma- 
tion. 

D. HEAT CAUTERIZATION. Before sulfonamides and antibiotics came into use 
heat cauterization was very popular. In view of the attendant necrosis, this 
technic has rightfully been discarded by the great majority of ophthalmologists, 


4. Steroid Therapy 


Steroid therapy of corneal ulcers has three serious disadvantages. (1) The 
steroids, particularly hydrocortisone, enhance the activity of herpes simplex 
virus by inhibiting the natural inflammatory reaction of the eye. (2) At the same 
time they mask the activity so that the patient thinks he is recovering and may 
neglect to return for observation. These effects have in many cases led to per- 
foration of the cornea and loss of the eye. In presteroid days there were very 
few reported cases of corneal perforation due to herpes simplex infection. 
(3) The prolonged use of steroids, singly or in combination with an antibiotic, in 
the treatment of a bacterial or viral corneal ulcer, predisposes the cornea to 
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secondary fungal infection. The fungal infection in these cases is usually not 
recognized until late and the eyes are often lost. 


PREVENTION OF CORNEAL ULCERS 


Many corneal ulcers are caused by contaminated solutions that are instilled 
into the eyes by a physician. Contaminated solutions are found in physicians’ 
offices, emergency dispensaries, hospital surgeries, and other installations where 
eyes are treated. It must be emphasized that there are no self sterilizing (‘‘safe’’) 
eye solutions. Fluorescein is the most notoriously susceptible, but any other eye 
solution may also become contaminated. 

[t is a good general rule to use at least as rigid precautions with eye solutions 
as are used with intravenous solutions. Under no circumstances should a solution 
be introduced into an open eye (i.e., an eye in which one of the external coats, 
such as the corneal epithelium, has been injured) unless it has been autoclaved, 
has not been used on any other patient since being autoclaved, and is dispensed 
with a sterile dropper. Once the corneal epithelium has been breached, the cornea 
is even more susceptible to infection than the bloodstream; it is an excellent cul- 
ture medium and contains none of the infection resistant elements normally 
present in the blood. 


SUMMARY 

1. An etiologic basis for the classification of corneal ulcers is presented, with 
suggestions for specific treatment of the various types of ulcers. 

2. The general principles for the treatment of corneal ulcers are discussed. 

3. The importance of the prevention of corneal ulcers is stressed, with special 
emphasis on avoiding use of contaminated ophthalmic solutions. 
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THE LENS 


THE VITREOUS FACE FOLLOWING INTRACAPSULAR 
EXTRACTION 


ANDREW F. DEROETTH 
Spokane, Washington 
Am. J. Ophth., 1958, 45: 59-05 


Cataract operations are usually regarded as successful when the lens has been 
extracted in the capsule without loss of vitreous. Even an uneventful intracap- 
sular cataract extraction, however, may be followed by complications resulting 
from changes in the vitreous face. When an aphakic eye is examined with the slit 
lamp, various conditions of the vitreous face can be observed. The well defined 
hyaloid membrane which is present in most eyes may be in the plane of the iris, 
or more often it may bulge forward mushroom-like into the anterior chamber, 
producing the condition referred to as herniation of the vitreous. In other eyes, 
the membrane is not intact but shows small or large round or oval holes or rents, 
or again it may even be entirely missing. In this case, the vitreous is watery, 
with a few threads, or gelatinous and prolapsed into the anterior chamber. This 
last condition may be called intraocular prolapse of the vitreous. 

The scarcity of articles dealing with the complications caused by exposure of 
the vitreous face led to the present series of observations on 420 eyes from which 
cataracts had been extracted. The technic consisted of two preplaced 6-0 silk 
corneoscleral sutures, and a knife section, which included a limbus based con- 
junctival flap. Peripheral iridectomy was carried out in 291 eyes, and a full 
iridectomy in 129. The lens was caught with the capsule forceps and, in patients 
past the age of 70, the lens was extracted with the sliding method. In almost all 
the patients aged less than 70, the lens was tumbled. 

In 74 persons, the eyes were examined immediately after extraction and again 
from 6 to 12 weeks later. The conditions found immediately after extraction were: 
(1) a flat anterior chamber in 36; (2) a shallow anterior chamber, optically empty, 
with no vitreous discernible, in 21; (3) vitreous herniation through the pupil in 
11; (4) a break in the vitreous face in 1; and (5) an anterior chamber filled with 
gelatinous vitreous in 5. At the second examination, 6 to 12 weeks after operation, 
the vitreous face was not intact in 10 eyes. In 6, the chamber was filled with 
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gelatinous vitreous, in 2, the vitreous was adherent to the wound, posteriorly, 
and in 2 the vitreous face was broken without much vitreous prolapse. 

The possibility of change in the vitreous face months and years after operation 
was investigated by examining 33 eyes 6 to 12 weeks after cataract extraction 
and again 3 or more years later. At the first examination, 8 of these eyes already 
had a broken hyaloid face. Two of these 8 had an extensive gelatinous vitreous 
prolapse after 3 years. The hyaloid face was intact at first in the remaining 25 
eyes, but after 3 or more years 3 of the eyes presented a break or hole in the 
face and 3 had the chamber more or less filled with gelatinous vitreous. 

In the patients in this series, the percentages of broken vitreous face and 
vitreous prolapse increased gradually with age, regardless of the length of the 
postoperative period, indicating that destruction of the hyaloid membrane, 
whether in only a small area or over the whole face, progresses with age. 

From the findings contained in the literature and from the author’s own ex- 
perience, it appears that complications are rarely caused by herniation of the 
vitreous in the presence of an intact vitreous face. In exceptional cases, however, 
pupillary block glaucoma may be encountered. When the face of the vitreous is 
ruptured, however, the chances of retinal detachment are increased and other 
complications are far more apt to occur. If the prolapsed vitreous adheres to the 
wound, it will first cause an iris notch and it may lead to a sequence of events 
such as opacification of the vitreous face and damage to the macula (Irvine’s 
vitreous syndrome) or to glaucoma. The only effective method of prevention is a 
full iridectomy when prolapsed vitreous is observed in the chamber after re- 
moval of the lens or when the pupil cannot be made round with the iris spatula. 
If corneal opacity results from the vitreous prolapse, the removal of the adherent 
vitreous and injection of air is indicated. This condition occurs more frequently 
when the endothelium has been damaged during the operation. An extracapsular 
extraction is indicated whenever a markedly guttate cornea is diagnosed before 
operation and also when the first eye has suffered corneal dystrophy, bullous 
keratopathy, or retinal detachment after an intracapsular extraction. In corneal 


TABLE 1 


Complications Associated with the Vitreous 





Intact hyaloid membrane 
Pupillary block glaucoma (Chandler) 
Thickening of the membrane 
Contact of vitreous face with cornea 
Ruptured or absent hyaloid membrane 
Free vitreous in anterior chamber 
Adhesion of vitreous to wound 
Opacity of vitreous 
Degeneration of macula by vitreous adhesion 
Glaucoma with vitreous adhesion 
Retinal detachment 
Corneal dystrophy due to contact with vitreous 
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dystrophy of the first eye, McLean’s advice should be followed and a scleral 
wound made, even at the level of the ciliary body. 


Comment: It has long been recognized that the vitreous body has a supporting outer 
cortical layer, though this has been difficult to demonstrate histologically. However, 
with the newer diagnostic tools available (phase contrast microscopy and electron mi- 
croscopy, etc.), the secrets of its cellular structure are being unravelled. It has been stated 
that the vitreous is a treacherous slippery substance which most ophthalmologists try to 
avoid. Most of us would much prefer to examine it with a slit lamp than see it with the 
naked eye at the time of surgery. 

The hyaloid membrane would appear to vary considerably in its structure and elas- 
ticity. At times, one may see a large knuckle of vitreous present in a wound and then 
recede without rupture of the hyaloid and, at other times, for no apparent reason, the 
hyaloid ruptures and that “bead” presents. Though most vitreous loss is iatrogenic, there 
are instances where the embryonic attachment of the hyaloid to the lens persists and the 
hyaloid is ruptured as the lens is delivered (Reese and Wadsworth). This may be a factor 
in those cases where there is sudden deepening of the chamber without obvious vitreous 
loss at the conclusion of surgery. 

The routine use of the slit lamp in the immediate postoperative period is to be recom- 
mended for the strong of heart. Usually, the condition of the cornea, the cells and flare 
and prolapse of the hyaloid with the question of corneal edema, discourage such investi- 
gations. One of three conditions is usually seen: the hyaloid is intact but bulging forward; 
there is a small hole in the hyaloid face with a panting tongue of vitreous protruding; 
or the anterior chamber is partially filled with vitreous. 

As time goes on, strange things may occur; of special interest is the strand of vitreous 
that becomes attached to the wound and causes deformity of the pupil. If a retinal de- 
tachment occurs as the contracture increases, it is advisable to refer the patient elsewhere. 

It is difficult to understand why some patients with vitreous in contact with the en- 
dothelium develop edema and others do not. Late rupture of the hyaloid is fairly common 
and, despite the reviewer’s previous opinion, it seems to occur as frequently in the ex- 
tractions with complete iridectomy as in those with round pupils. 

It must be admitted that the vitreous is a most interesting structure—it must be 
handled with delicacy and, as long as it does not contract in the posterior chamber or 
expand into the anterior chamber, it is quite innocuous. 


P. Ross McDona.p 


WHY CATARACT PATIENTS FAIL TO ACCEPT SURGERY 
Report oF New York ScHoou or Sociat Work Stupy 
Sight Saving Review, 1957, 27: 204-210 


Although surgery is successful in restoring useful vision in a high percentage 
of persons with cataract, this eye condition is still the leading cause of blindness 
among adults. In an effort to throw some light on why a considerable number of 
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patients do not accept the recommendation for an operation the National So- 
ciety for the Prevention of Blindness recently sponsored an exploratory study. 
Specific answers were sought to a number of questions: 

How well do cataract patients understand the ophthalmologist’s recommenda- 
tion about surgery? What are the variables which affect the patient’s decision 
to have the operation? What factors interfere with providing surgery when it is 
recommended ? 

Of 380 senile cataract blind persons living in New York City and registered 
with the Commission during the years 1955 and 1956, 157 were interviewed. 
Failure to reach the remaining 223 was accounted for by deaths, residence 
changes out of the city, senility, unavailability or refusal to meet with the inter- 
viewer. A questionnaire was used as the principal tool and four major areas were 
covered : identifying data, medical history, social data, and attitudes and percep- 
tions related to visual difficulty. 

The purpose of this survey was twofold: to discover what affects a patient’s 
decision to accept or reject cataract surgery; and to secure data which might 
serve as a basis for the development of an educational program. The question- 
naire was based on the assumption that the social situation and background of 
the respondent plays an important role in his decision to undergo eye surgery. It 
assumed that the behavior of people in general is influenced by other than ra- 
tional considerations. The intent was to gain understanding regarding how and 
why people do or do not avail themselves of medical services. 

The 157 persons interviewed in their homes were in general over age 60, often 
financially dependent, socially deprived and isolated. Their educational level 
was low; almost 70 per cent had not gone beyond grammar school. Forty-four 
per cent were men; 56 per cent women. Eighty-four per cent were white; 16 per 
cent Negro. 

The sample was found to include a considerable number of persons with 
treatable cataracts, many of whom had not undergone surgery. Some were classi- 
fied as untreatable as a consequence of unsuccessful surgery; others had under- 
gone the operation in spite of an unfavorable prognosis. There was evidence 
that the nature and quality of the medical experience—that is, by whom and 
how the medical situation was interpreted—had a bearing on the client’s de- 
cision concerning treatment. 

The data indicate a direct relationship between age and the decision to undergo 
eye surgery. The lower the age the higher the proportion who are operated upon. 

Religious or ethnic background did not seem to be related to acceptance or 
rejection of surgery. As to marital status, 70 of those interviewed were widowed; 
34 married and living with spouse; 53 single, separated or divorced. The findings 
seem to indicate that persons who live with others are more likely to have eye 
surgery (49 per cent) than are those who live alone (36 per cent). 

Seventy-nine per cent of those interviewed consulted an ophthalmologist, 
either privately or in clinic, first regarding their eye condition. Fourteen per cent 
first consulted an optometrist; four per cent the family physician. More than 
half of the group used the clinic only and an additional 17 per cent used a clinic 
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TABLE 1 
Relationship between Living Arrangements and Decision to Undergo Eye Surgery 


























Living with Others Living Alone Total 
| No. | Per Cent No. Per Cent No. | Per Cent - 
—_— —— [- — —| — 
Not operated.....| 36 | 51 | 55 64 = = 58 
Operated.........| 35 | 49 | 31 | 36 =| 6 | 42 
| =} —_ + "a 
Total... 71 100 86 100 | 157 100 





prior to or following consultation with a private physician. All but 26 per cent 
were involved in clinics, suggesting evidence of the low socio-economic level. 

A large percentage of those interviewed, 123 of 157, reported their first medical 
contact to have been within 1 year after onset of visual difficulty. Twenty-three 
persons delayed 18 months or longer and 8 of these did not seek eye care for 
more than 5 years. 

There is some relationship between decision to undergo surgery and adjust- 
ment to the eye condition; that is, the better adjusted are more likely to decide 
on the operation. Less than half of the 71 treatable persons followed the recom- 
mendation for surgery; those remaining gave a number of reasons for not doing 
so, the most striking of which was fear. 

Over half of the respondents considered not treatable were so because of 
unsuccessful surgery or because previous surgery had resulted in some improved 
vision and no further improvement could be anticipated. 

A higher percentage of men underwent surgery. It is assumed that one of the 
factors related to the latter is the higher degree of responsibility placed upon 
men for family support, and a higher demand for independence. 

The findings regarding relationship between undergoing surgery and an indi- 
vidual’s actual living arrangements—alone or with family or friends—would 
suggest a need to develop a program of special services for those living alone. 
This might include transportation to and from physicians’ offices, clinics, and 
agencies for the blind. The absence of such services and of personal encourage- 
ment appears to be an important factor in producing attitudes of resignation, 
despair and indifference. In this respect it should be noted that a large proportion 
of people sought medical help within the first month, and an even greater number 
within the first year after noticing the first symptoms of eye trouble. Therefore, 
at the point when they noticed deteriorating vision they were basically interested 
in securing such help. 

Many people did not undergo surgery because of fear. An even larger number 
did not seem to understand what was involved in their eye condition. Some 
might have been frightened by their first medical contact and thus have stopped 
going to a doctor; others might have consulted a succession of other physicians. 
Some did not trust the original diagnosis and recommendation. The investigators 
were struck by the fact that even after consultation many of the respondents 
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TABLE 2 
Reasons Given for Not Accepting Recommended Surgery 

| Male | Female Total 
Age and other debilitating factors..... 2 3 5 
es ae eerie ei my 4 13 | 17 
Family resistance..... CRP Ae A rpg a | 1 1 2 
Misunderstanding of condition.........| 0 | 1 1 
SS REE tog ee oe vessel 1 } 1 2 
Temporary illness other than eye...... 0 3 | 3 

| | a 

MS sins eiraecerderenniets Saud oehaee ees 8 | 22 30 
TABLE 3 


Responses to Question: “‘What Do You Think Is Wrong with Your Eyes?’’ 














‘ | Male | Female | Total 
Diagnosis — 
| No | Per Cent | No. | Per Cent No. Per Cent 
es gicxcchutercuee | so | 72 | 56 | 64 | 106 | 68 
Medical complications other | | | 
than eye troubles............. 1 1 | 4 4 5 | 3 
Glaucoma and/or other medical | 
PE, co eincanauwedenes ds 9 | 33 17 20 | 6 | 16 
Don’t know...... ~—imeo- ©) Biemi Oi et @ 
| | | | 
} | 
NE  spuiesctadeeiesentan | 69 | 100 | 88 | 100 | 187 | 100 





were confused about possible treatment, did not understand the medical diag- 
nosis at all and therefore lost valuable time in making any decision to undergo 
surgery. 

It appears that often there occurs a serious inadequacy in communication 
between the physician and his patient. The doctor’s lack of information about 
the patient’s social circumstances and lack of time to become familiar with his 
personality structure might be limiting factors. Therefore, more medical social 
services should be provided. Patients in the older group have a greater need for 
counseling, support and encouragement. They have many and complex problems 
of which the cataract condition and the resulting blindness is only one, albeit a 
crucial one. The ophthalmologist in the clinic often lacks time to deal with and 
treat these patients’ total ills. Yet, if they are to be helped they must be looked 
upon as “total” persons with all their complexities. 

Often the reluctance to get medical help or to accept the recommendation for 
cataract surgery can be traced to a tendency on the part of those who are con- 
sulted to separate the specific medical problem from the person who has the 
problem. The development of a program of education to encourage older people 
to have an operation, if such is found necessary by the ophthalmologist, is ur- 
gently needed. There is also a need for strengthening existing social services. 
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Comment: This is a most interesting article and helps answer some of the questions 
as to why there are so many patients with cataracts registered with the various Blind 
Commissions. Ophthalmologists are likely to remember or think of individual cases rather 
than the group as a whole. If you were 75 years of age and were living alone, or if you 
had a sick or crippled partner to take care of (which you could do with the little vision 
you had) would you undergo surgery? Not knowing much about eye difficulties; nor who 
would take care of things while you were in the hospital; nor who would take you back to 
the Clinic; nor what could you do to supplement your loss of a blind pension; etc., etc., 
etc.—no, I think at least 60 per cent of us would defer operation. 

As the article concludes, the answer is in more social workers to contact these patients 
and explain the situation to them. There are many people who are young at 65—what 
could be a better job for the active aphakic who has been forced by seniority to retire? 
There is no better ambassador than a patient who has been successfully treated for the 
same condition. He might not hold a degree in the Social Sciences, but he would not 
command the same salary and might well repay the State in dollars and cents by a re- 
duction in blind pensioners. 

P. Ross McDonap 





SYSTEMIC DISEASE 
OCULAR TOXOPLASMOSIS 


PATHOGENESIS, DIAGNOSIS, AND TREATMENT 
J. K. FRENKEL 
University of Kansas School of Medicine, Kansas City, Kansas 


AND 
LEON JACOBS 


National Institute of Allergy and Infectious Diseases, Bethesda, Maryland 
A.M.A. Arch. Ophth., 1958, 59: 260-279 


It has been demonstrated that Toxoplasma is a cause of ‘“‘chorioretinitis” in 
adults. The frequency of toxoplasmic ocular disease and the manner of diagnosis 
of this entity, two questions which are interdependent, have been clarified in 
part. 

Various agents have been suggested on the basis of concomitant systemic in- 
fection, or merely on the basis of skin sensitivity, or of positive serologic reactions, 
in individual patients. However, it has been found repeatedly that such evidence 
can be misleading, unless controlled carefully. Even such definitive evidence as 
the identification of etiologic agents at the time of enucleation of eyes furnishes 
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no information concerning the frequency of an etiology, since the eyes that come 
to enucleation are selected by their protracted clinical course, leading to glau- 
coma, pain, or blindness. 

The significance of low dye test titers has not been appreciated until recently 
and accounts for some of the low incidence figures reported. Some investigators 
did not run dilutions below 1:16; others did not report titers of 1:16 or lower, 
while still others employed a sliding scale depending on the patient’s age. 

Evidence of a different nature was provided by Wilder’s demonstration of 
parasites resembling Toxoplasma in some 50 of 131 eyes, most of which had 
previously been classified as tuberculous or probably tuberculous. A more defini- 
tive identification of these parasites as Toxoplasma was provided by the finding 
by Jacobs, Cook, and Wilder of 100 per cent correlation between dye test titers, 
which usually were low, and the presence of organisms in 21 patients whose eyes 
Wilder had studied; the expected incidence in a population of the ages studied 
was about 50 per cent. Finally, Jacobs, Fair and Bickerton isolated and identified 
Toxoplasma from the eye of a 30-year-old man whose eye was enucleated because 
of pain and blindness resulting from chronic chorioretinitis. 

The chain of evidence, starting from the direct identification, through the cor- 
relation of positive tests with the organisms seen in enucleated eyes, to the 
statistical studies, leads to the conclusion that Toxoplasma is a frequent cause of 
“chorioretinitis.”” However, this evidence also indicates the difficulty which can 
be encountered in the diagnosis of a particular case of the disease, because of the 
significance of low, stable antibody titers in the differential diagnosis and the 
presence of antibodies at the same level in normal persons. 

Reasons for the earlier controversy over the role of Toxoplasma in ocular 
disease were as follows: (1) None of the hitherto described cases of systemic 
toxoplasmosis in adults which were accompanied by high dye test titers were 
found to have ocular symptoms. (2) In patients with “chorioretinitis” and a 
positive toxoplasmin test, systemic disease was absent and dye test titers were 
frequently low. In some cases with low dye test titers the skin test was even 
negative. However, these discrepancies can be reconciled by the concept that 
“chorioretinitis” usually is a manifestation of chronic, late toxoplasmosis, at a 
time when the antibody level may already be low and stable. 

The term subacute toxoplasmosis is used to characterize progression of the 
infection, which occurs in the central nervous system, the eyes, and occasionally 
elsewhere. High titers of serum antibody are present. The clinical forms of this 
stage are most commonly encountered in infants infected in ulero, occasionally 
in adults, and in some animals in which immunity and antibodies are demon- 
strable but are inadequate to overcome infection in brain and eye. The subacute 
form may also follow inadequate chemotherapy. If death results it is usually 
from encephalitis. 

Chronic toxoplasmosis refers to the state where Toxoplasma persists pre- 
dominantly in the cyst form. Cysts, which are also called pseudocysts, develop 
intracellularly and are surrounded by a heavy resilient cyst wall that can be 
impregnated with silver in tissue sections. Cysts have been observed in the 
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central nervous system, retina, and skeletal and cardiac muscles. Cyst rupture 
is followed by an intense necrotizing inflammatory reaction. Encephalitis as well 
as retinitis, due to cyst rupture, has been observed in hamsters and probably in 
man. The number of cysts, their tendency to rupture, and their organ distribution 
determine production of clinically apparent lesions in a variety of hosts. 

Patients in whose eyes Toxoplasma has been identified, either morphologically 
or by isolation, have exhibited low dye test antibody titers, low or absent com- 
plement fixing antibody titers, and positive reaction to the intradermal injection 
of toxoplasmin. Hence, it was concluded that these patients had become infected 
in the distant past and that they were in the chronic phase of the infection when 
symptoms were manifest that led to enucleation. It is usually in the chronic 
stage of infection that organisms are active in the eye, probably owing to the 
less effective immune mechanisms which permit persistence of (1) Toxoplasma 
cysts and (2) proliferative forms. 

Cyst forms probably account for the greater proportion of the human cases of 
retinochoroiditis due to Toxoplasma. Lesions are produced after cyst rupture, 
which results in the sudden appearance of a retinal lesion. This is manifest as 
visual impairment if the lesion or the inflammatory reaction in the vitreous 
involves the central visual axis. 

In view of the multiplicity of clinical designations, such as uveitis, iridocyclitis, 
chorioretinitis, and the like, it is interesting to note that (1) in the series of 
human eyes studied by Mrs. Wilder Toxoplasma has been found only in the 
retina; (2) in the experimental analog in the hamster Toxoplasma cysts and pro- 
liferative forms have been found only in the retina; (3) a statistically significant 
correlation with positive tests for Toxoplasma has been established only for 
patients with “chorioretinitis.’”’ There is not sufficient evidence of a statistical 
nature from which to conclude that Toxoplasma causes more than an occasional 
ease of iridocyclitis. Hence, the term uveitis is inexact when used in relation to 
ocular involvement with Toxoplasma, although it can serve as a noncommittal 
term in advanced ocular involvement where the fundus cannot be seen, the initial 
site of the lesion is not known, and the etiologic diagnosis is uncertain. Pending 
the recognition of other correlations, the diagnosis of ocular toxoplasmosis 
should be restricted essentially to eyes in which a lesion of the retina is present, 
or likely to be present, behind the opacities of the vitreous or lens. 

Statistical analyses of dye test reactions in persons with all forms of “uveitis” 
when compared with control groups have indicated a strong correlation between 
toxoplasmic antibody and “chorioretinitis.”” The relatively large number of 
positive reactors found in the general population, together with the fact that in 
cases of ocular toxoplasmosis the antibody titers may be low, makes it impossible 
to establish a diagnosis by serologic procedures. Therefore, while the statistical 
correlations are believed to support the idea that Toxoplasma is a relatively fre- 
quent cause of “chorioretinitis,” the diagnosis in an individual case can be only 
presumptive. 

This situation is no different from that which exists in other ocular infections. 
For example, a positive tuberculin reaction is not proof that ocular disease is due 
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to tuberculosis. The same applies to positive tests for brucellosis, histoplasmosis, 
cryptococcosis, and probably also for syphilis. Nevertheless, it is believed that 
immunologic tests for toxoplasmosis provide the physician with data of signifi- 
cant value because of the statistical correlation that has been made between 
retinochoroiditis and toxoplasmosis in the absence of visceral involvement. 

The procedures available for diagnosis of toxoplasmosis are the dye test, the 
skin test, and the complement fixation test. From the standpoint of the ophthal- 
mologist, the last test has little value. Complement fixing antibodies disappear 
earlier than dye test antibodies or skin sensitivity, and they are frequently not 
demonstrable in persons with such other evidence of past exposure to Toxo- 
plasma. The dye test and skin test are the more important diagnostic tools. 

Value of both the skin test and the dye test is principally in furnishing evidence 
of past infection with Toxoplasma. It is apparent from previous studies that the 
titer of serum antibodies need not be high to justify a presumptive diagnosis of 
ocular toxoplasmosis. Furthermore, since the skin test may be strongly positive 
with low dye test titers, or the converse, the intensity of the intradermal reaction 
cannot be used to strengthen a presumptive diagnosis of ocular toxoplasmosis. 
Thus, the main value of these diagnostic methods is the qualitative infromation, 
that they yield a positive or a negative result. 

With a clinical picture of retinochoroiditis, diagnostic problems can, therefore, 
be characterized by the following questions: (1) Is there evidence of past Toxo- 
plasma infection? (2) Is there evidence of other etiologies? (3) Is there no evi- 
dence for any known etiology? With the presence of evidence for toxoplasmosis, 
but for no other specific etiology, a clear mandate for antitoxoplasmic therapy is 
given. 

A suddenly appearing retinal inflammatory lesion accompanied by exudate in 
the vitreous, by choroidal inflammation, and often by hemorrhage is likely to 
have been caused by the hypersensitive reaction following the spontaneous rup- 
ture of a cyst in the retina. In most instances this lesion develops to its maximal 
size within one or two weeks and then subsides slowly during the following two 
months, leaving usually a pigmented retinal scar. In such a self limited lesion 
Toxoplasma probably does not proliferate; the main aim of treatment is to limit 
the extent of the lesion, especially when macular in location, and to accelerate 
healing. 

The systemic administration of anti-inflammatory corticoids is usually effective 
in reducing edema and exudate and in inhibiting further development of lesions 
resulting from hypersensitivity. Owing to the immunity depressing activity of 
the same steroids, they need to be administered with extreme caution, in minimal 
inflammation depressing dosage, and only when accompanied by specific anti- 
toxoplasmic therapy. Since the actual levels of sulfadiazine and pyrimethamine 
needed to counteract the corticoid induced depression of immunity have not 
been evaluated in man, considerable watchfulness is indicated. A daily dosage of 
50 mg. of the anti-inflammatory equivalent of cortisone should be accompanied 
at least by 2 gm. each of sulfadiazine and sodium bicarbonate in divided doses, 
and by 25 mg. of pyrimethamine (Daraprim, Burroughs-Wellcome) daily. If 
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100 mg. of cortisone equivalent are given, the doses of the other drugs should be 
doubled likewise. 

This treatment requires supervision to detect the occurrence of crystalluria 
from the sulfadiazine and to prevent the development of leukopenia and throm- 
bocytopenia due to the combination of sulfadiazine and pyrimethamine. As a 
minimum, white blood cell counts and platelet counts should be determined once 
weekly. 

Folinic acid should be used whenever the platelet count drops below 200,000 
per cubic millimeter, and pyrimethamine-sulfadiazine need not be discontinued. 
Folinic acid may be given prophylactically, 3 to 5 mg. by mouth daily, whenever 
sulfadiazine-pyrimethamine treatment is instituted in elderly persons and in 
those with a poor diet, especially during the winter months. 

After the inflammatory reaction has subsided the corticoid should be slowly 
withdrawn over a two-week period, while moderate doses of acetylsalicylic acid 
are given to stimulate endogenous adrenal function. This is slowly withdrawn 
after three or four weeks, while specific chemotherapy is maintained for another 
two weeks, as outlined by the pattern given in Table 1, used with individual 
modifications at the University of Kansas Medical Center. 

Although salicylates do not increase peripheral corticoid levels in man, there is 
good evidence that they increase both secretion and removal of corticoids and 
that they can prevent corticoid induced adrenal atrophy. Salicylates or Pseudo- 
monas polysaccharide (Piromen) or typhoid vaccine are preferable to adreno- 
corticotropic hormone, since the former substances may be thought to stimulate 
the entire pathway affected by corticoid induced pituitary-adrenal hypofunction. 

Specific treatment is continued for about two weeks after salicylates have 
been discontinued. The patient is examined at weekly or more frequent intervals 


TABLE 1 


Outline of Schedule Used in the Treatment of Patients with Probable Ocular Toxoplasmosis; 
Daily Doses 




















? | _ .. | Sulfadiazine 
eT Fa ny ae a Acetylsalicytic Bicarbonate Pyrimethamine| Folinic Acid 
Cc | 
| mg } gm. | gm. mg. | meg. 
eer 100 — 4 | 50 | As needed 
2nd week to subsid-! 
ence of inflamma- | 
Ra eee 50 — 2 25 1-5 
Next week.......... 25 2 2 25 1-5 
Next week......... | reduce by 5 mg. | 2 2 25 1-5 
every 2-3 days | 
Next week...........| —- 2 2 25 1-5 
Next week........ a 1 2 25 1-5 
Next week...........| — | 0.3 2 25 | 1-5 
Next week......... — — 2 25 1-5 
Next week...........] — — 2 25 1-5 


UGGS WOOK... ...0..500% — — 


| 
P 
Oo 














be 


1a 











CLINICAL PRACTICE 227 


during treatment, as well as one, two, and four weeks after the discontinuance of 
sulfadiazine and pyrimethamine, to detect any possible reactivation of lesions. 
He is cautioned to watch for possible recurrences. 

If the serologic titer is low (a dye test titer below 1:256) it may be helpful to 
attempt to elevate it by repeated injections of graded doses of antigen (toxo- 
plasmin). Since antibody is thought to participate in the immune reaction against 
Toxoplasma, and antibody, like other proteins, diffuses with difficulty into the 
eye, a high serum titer of antibody may have to be attained to reach a threshold 
effective antibody level beyond the blood-neuroectodermal barrier. Although the 
diffusion of protein is increased through this barrier during the presence of active 
inflammation, the administration of corticoids decreases capillary permeability 
and the volume of exudation; this again emphasizes the need for a higher anti- 
body titer in the exudate. 

Chronic smoldering retinochoroiditis with activity present for many months 
or years suggests that the lesions are due to actively proliferating organisms. 
Vigorous treatment is required to inhibit microbial proliferation. This is best 
attempted by the combined administration of sulfadiazine and pyrimethamine. 
Although hypersensitivity probably plays a role in the pathogenesis of this lesion, 
likewise corticoids are contraindicated, in view of the already patently inadequate 
immune response. Sulfadiazine-sodium bicarbonate combinations of as high as 
6 gm., combined with 25 to 100 mg. of pyrimethamine daily, have been employed 
on occasion during the first week, carefully controlled by urine analysis and 
counts of blood platelets and other formed blood elements. When the platelets 
are depressed below 5,000 per cubic millimeter, folinic acid is administered in 
daily doses of 3 to 5 mg., while platelet counts are followed daily. When plate- 
lets are stabilized close to 200,000 per cubic millimeter, pyrimethamine, 25 mg., 
with 2 gm. of sulfadiazine and sodium bicarbonate, each, are given as daily 
maintenance dose with folinic acid, 1 to 3 mg. as needed. Treatment is con- 
tinued until inflammation has subsided, usually after four to six weeks, with 
sharp delineation of the destroyed area and beginning pigmentation. Lesions 
can be expected to show improvement within one to two weeks after the onset 
of chemotherapy. The same indications mentioned previously exist here for 
increasing the antibody titer if it is found to be low. 


Comment: This review of toxoplasmic retinitis by two leading authorities on toxo- 
plasmosis summarizes the knowledge of this entity. To advocate antitoxoplasmic therapy 
starting before the etiology of retinitis is established, because toxoplasmosis is the most 
frequent cause, is debatable. There is probably a higher incidence of tuberculous and of 
other types of retinochoroiditis than these authors acknowledge. The pathogenesis 
diagnosis, interpretation of diagnostic aids, the basis on which a presumptive diagnosis of 
toxoplasmic retinitis is based and an excellent outline of treatment have been presented, 
but more stress must be placed on the hazards of the pyrimethamine-sulfa therapy. The 
authors do not emphasize that this method of treatment does not cure the disease, but 
only allays the acute retinitis. 

J. V. Cassapy 
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OCULAR PRESENTATIONS OF STILL’S DISEASE 
AND THEIR TREATMENT 


IrRIDOCYCLITIS IN STiLu’s Disease: Its CoMPLICATIONS AND TREATMENT 
W. K. Smizey, E. May ann E. G. L. Bywaters 


The Special Unit for Study and Care of Juvenile Rheumatism, Canadian Red Cross 
Memorial Hospital, Taplow, Maidenhead, England 


Ann. Rheumatic Dis., 1957, 16: 371-383 


All the children with Still’s disease admitted to the Canadian Red Cross 
Memorial Hospital during a 7-year period were studied for evidence or history 
of eye lesions. Still’s disease has been defined for the purposes of this investiga- 
tion as rheumatoid arthritis starting before the age of 16 years with evidence of 
chronic multiple joint involvement, excluding any such cases as obviously belong 
to groupings of a different kind, e.g., ankylosing spondylitis, chronic rheumatic 
fever, or lupus erythematosus. Rarely, cases with involvement of one joint only 
were included on biopsy evidence. No cases were excluded on account of a 
negative Rose test or negative x-ray, since these are both more commonly nega- 
tive in children than in adults. After discharge from hospital, almost all the 
children were examined clinically at yearly intervals or oftener. The total length 
of general follow-up varied from 1 to 9 years. In some children with affected 
eyes, serum calcium, phosphorus, and alkaline phosphatase were measured by 
the technic described by King and Wootton. In addition, the eyes of each patient 
were examined in the first instance with loupe (X 10 magnification) and ophthal- 
moscope. Any lesion suggestive of old or active inflammation was then subjected 
to detailed examination with a slit lamp microscope. Gross changes, such as 
corneal band opacity, irregular pupil, or advanced cataract, are readily seen 
macroscopically, but spots of inflammatory pigment on the anterior lens cap- 
sule or keratitic precipitates on the posterior corneal surface require some mag- 
nification for their detection. Neither special training nor elaborate equipment 
is required for the detection of these lesions. Analysis of the microscopic changes 
and evaluation of the activity of the inflammation, however, can well be left to 
the ophthalmologist and the specialized technic of biomicroscopy. 

As a result of the examinations, 10 of the 183 patients with Still’s disease were 
found to have ocular manifestations (detected in all but 3 cases by the resident 
medical staff during routine examination). In addition, one other patient, re- 
ferred to later in this paper, was admitted specifically on account of his eye 
lesions, which appeared 21% years before the onset of joint involvement. 

Iridocyclitis of a quiet insidious nature is the primary lesion in patients with 
ocular manifestations of Still’s disease. In 7 of these 11 patients, it either was 
bilateral or became so after a variable interval. Both eyes, however, were not 
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necessarily active at the same time. The iritis itself does not differ essentially 
from any other nongranulomatous iritis, but it leads, in a certain number of 
children, to band keratopathy, which is not seen as a complication of iritis in 
adults except in degenerating eyes. In accordance with the insidious nature of 
the inflammation, injection of the eye is commonly absent or evanescent, and 
there is no pain, so that the patient is often unaware of anything wrong until 
failing vision compels attention. The inflammation may subside for months or 
years and then recur. If the fleeting signs are remarked at all, they are too often 
dismissed as “conjunctivitis” by the physician. Occasionally, the attacks are 
more severe and the iridocyclitis is subacute in nature with definite redness of 
the eye, photophobia, and some discomfort. Rarely, the inflammation is acute, 
with pain, gross exudation of white cells into aqueous and vitreous, and con- 
siderable interference with vision. 

Band keratopathy, or corneal band opacity, which is a striking feature and 
common complication of the ocular inflammation, occurs in Still’s disease only 
in association with iridocyclitis. It was found in 5 of the 11 cases in this series 
(9 eyes out of 18 with iridocyclitis). It was possible in one case to study the 
development of such a band ab initio. The first evidence was noticed 10 weeks 
after the commencement of acute iridocyclitis. It could be detected only by the 
technic of scleral scatter with the slit lamp microscope, direct illumination of 
the cornea showing no abnormality. A faint tongue shaped patch of opalescence 
could just be distinguished with its base near the limbus and its tip pointing 
towards the center of the cornea. It was observed first on the temporal side of 
the cornea and a few days later on the nasal side, the central area being normal. 
The characteristic clear fenestrations could not be detected at this stage, and 
indeed did not develop for another 4 weeks. Finally, 52 days after its inception, 
the band was seen to extend right across the cornea, the original temporal and 
nasal parts having coalesced. If this is the normal mode of development of the 
band opacity, it differs from that described by Koby in 1925. 

Although every child with Still’s disease should be examined repeatedly for 
evidence of ocular involvement, it must be remembered that band keratopathy 
develops only in association with iridocyclitis, and that the proportion of cases 
of juvenile polyarthritis with ocular complications is not high. Moreover, a band 
opacity is not peculiar to Still’s disease but may occur as a complication of any 
long continued iridocyclitis in children. 

It is of interest to note that the corneal band in this case appeared 3 weeks 
after the attack of iridocyclitis had apparently been controlled by subconjunc- 
tival injections of cortisone, and that it continued to develop steadily despite 
further injections. Once this type of keratopathy begins, it can apparently 
progress even after the causal inflammation has subsided. In several of these 
cases, on the other hand, despite continued inflammation for periods of as long 
as 3 years, either no band has appeared or the band has not progressed beyond 
the juxtalimbal stage. Spontaneous decrease of the band, which has been re- 
ported in rare instances, did not occur in this series. 
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The opacity, which usually extends across the cornea in the interpalpebral 
area, more below than above the center of the pupil, consists of closely grouped 
gray dots interspersed with clear round lacunas of varying sizes. Contrary to 
the descriptions of previous writers, who stated that the bands terminate sharply, 
leaving at each end a clear limbal zone of cornea, the bands in some of these 
cases were seen to extend right up to the limbus, and slight but definite involve- 
ment of the bulbar conjunctiva was present in three cases. 

The third feature of what may be called the ocular triad of Still’s disease is 
cataract. It is less common than the band keratopathy and occurred in only two 
cases (4 eyes) in this series. It is seen typically as a complicated cataract, usually 
first in the posterior lens cortex and then in the anterior cortex. It matures 
rapidly and causes profound interference with vision. The fact that the two 
patients in whom it appeared had to enter Blind Schools emphasizes its serious- 
ness. 

Considerable interference with vision may also be caused by fibrinous exudate 
and other inflammatory deposits on the lens capsule in the pupillary area. 
Localized subcapsular opacities may follow. 

The correlation of the ocular manifestations with the other aspects of Still’s 
disease is variable. In 8 of the 11 patients, joint involvement preceded eye in- 
volvement by periods of from 1 to 11 years (mean, 3.6 years). In two cases joint 
and eye inflammation virtually coincided. In only one case did the eye changes 
precede the joint changes. Eye involvement preceding joint involvement has 
been noted by others, but usually the interval is one of months rather than 
years, as in this case, in which it was 244 years. The patient’s eye condition, 
which was first diagnosed as conjunctivitis, was discovered, one month later, 
to be iridocyclitis; the patient was then referred to the Royal Eye Hospital, 
London, where he was seen by one of the authors (W. K. S.). Several months 
later, he was admitted to King’s College Hospital for investigation, but no evi- 
dence of Still’s disease was found. At this stage the ocular triad was definitely 
established in both eyes. Finally, 24 years after the appearance of the eye 
trouble, he was admitted to the Special Unit, where his right wrist was found 
to be affected. 

The course of the ocular inflammation is variable and largely unpredictable. 
The process is still active in 5 of the 11 cases, despite more than 2 years of 
treatment in 3 instances; the eyes of three patients are quiescent with normal 
vision; one patient is in a Blind Home with bilateral phthisis bulbi; one has 
recently returned to normal life from a Blind Home after multiple operations; 
and one with evidence of old iridocyclitis and gross band opacities has never 
shown active inflammation, although observation in this case has extended over 
6 years. The development of cataract carries a much graver visual prognosis 
than does band keratopathy. Other possible complications are secondary glau- 
coma, hypotony, and choroiditis. 

In treating patients with ocular manifestations of Still’s disease, control of 
the iridocyclitis is of fundamental importance, since this is the primary lesion 
from which the others develop. Mydriatics and cortisone are the most useful 
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agents for this purpose. They should, of course, be combined with therapy 
directed towards the illness as a whole. Neither is curative but, by suppressing 
inflammation and by preventing adhesions, they tide the patient’s eyes over 
until remission occurs and the local disease burns itself out with minimal damage. 
In this series, three eyes were needled for cataract and in two of these useful 
vision resulted. Established band opacity was treated with a chelating agent in 
four eyes with improvement in vision and in appearance. 

Certain theoretical and other considerations seem to suggest that the band 
keratopathy is caused by metastatic calcification, with normal blood levels but 
increased vascular exudation and that it is similar in many ways to that occur- 
ring in hypercalcemia. In this connection, it may be noted that the serum cal- 
cium levels were within normal levels in the eight cases in which the serum 
calcium was measured. 


Comment: In the two patients with cataracts in this series, the poor result in one case 
was attributable to vitreous clouding and in the other to phthisis bulbi. One case was 
already far advanced before steroids became available. Unquestionably, both cases were 
of the most serious type and would probably have fared ill under any type of treatment. 
Possibly the treatment of needling and topical steroids was fully justified in these par- 
ticular cases. 

On the basis of limited experience with cataracts of this type, we favor administration 
of systemic steroids, segmental (basal) iridectomy above combined with iridotomy of the 
sphincter below, and wide capsulotomy. While failures occur with this treatment as with 
others, the possibility of pupillary block is minimized, and less disturbance of the vitreous 
may result. 

Henry F. ALLEN 


REITER’S DISEASE 
H. REITER 


German Med. Month., 1957, 2: 346-347 (Deutsche. med. Wehnschr., 1957, 82: 
1336-1337) 


According to Schuermann and Hauser (1949), 600 cases of so called Reiter’s 
disease, including 200 in German publications, have been reported since Reiter’s 
original description in 1916. It is thought that the true incidence of this disease 
is much greater. The syndrome is not widely recognized and not all features are 
present in every case. Those who are aware of the syndrome usually report a 
large number of cases. 

The diagnosis may be difficult, as the various features of the syndrome may 
occur at different times, and the disease may run an acute, subacute or chronic 
course (up to 15 years). Moreover, the mode of onset may vary widely in indi- 
vidual cases. Men are most commonly affected, usually between the ages of 30 
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and 40 years, and this fact may account for the relatively high incidence of the 
disease during the two world wars. 

The etiology of the disease is still unknown. In my first case (1916) I was able 
to isolate on a special medium a pure culture of Spirochaeta forans from the blood 
of the affected patient; the spirochetes were virulent for mice, in which they 
produced extremely profuse sweating followed by death. Profuse perspiration is 
also one of the features of the disease in man. Unfortunately, circumstances re- 
quired a change in location and I was unable to continue this investigation, 
which remained incomplete. 

It has been suggested that Staphylococcus aureus or albus, diphtheroid organ- 
isms, enterococci, or some hitherto unknown virus may be responsible for the 
disease. It has been considered to be a sequel of dysentery by some and a late 
result of gonococcal infection by others, although gonococci have not been 
demonstrated in any of the patients. It has been suggested that Reiter’s disease 
may be a clinical manifestation of allergy. 

Although the etiology of the disease is unknown, the clinical manifestations 
have been extensively described. 

Arturitis. There are pain and swelling of the joints with predilection for 
certain joints. There are frequent changes of the involved sites and recurrent 
exacerbations and remission are common. The joints most often affected are the 
knees, those of the big toes, and the ankles; also involved are the interphalangeal 
joints of the fingers, the wrists, elbows, shoulders, hips, the temporomandibular 
bones and intervertebral joints. Active movement of the affected joints is often 
impossible and passive movement very painful. 

Bursitis, myositis, tenosynovitis and perichondritis may arise as complica- 
tions. 

The typical features of arthritis in Reiter’s disease are subacute onset, initial 
absence of reddening of the skin, little heat, much effusion, early atrophy of 
muscles, changes in bone and cartilage, and a chronic course. Ankylosing spon- 
dylitis may arise as a sequel. 

Urerunitis. There is inflammation of the urethra with a purulent discharge 
(gonococci are never found; recent gonorrhea never precedes the onset of Reiter’s 
urethritis). It may be the initial sign, followed in 2 to 14 days later by arthritis 
and conjunctivitis. Micturition is painful. The urine is turbid with occasional 
large flakes; there are numerous epithelial and pus cells, as well as gram positive 
cocci (Staphylococcus aureus or albus) or diphtheroids, or a mixture of these 
organisms. 

The urethritis may be hemorrhagic and complicated by cystitis, gross edema 
of the prepuce, purulent infiltration of the glans, plastic induration of the penis, 
ulcerative and circinate balanitis, epididymitis, prostatitis, or pyelonephritis. 

Consunctivitis. The conjunctiva are severely injected and the eyelids are 
often edematous (these signs may persist for a longer period than the arthritis 
and may be the dominating feature of the illness). Profuse purulent discharge, 
iritis, congestion of the scleral and ciliary vessels, keratitis, iridocyclitis, colo- 
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boma of the iris, episcleritis, corneal ulceration and secondary glaucoma may 
all arise in the course of the disease. 

Sxin Cuances. These may be totally absent, or insignificant, and usually do 
not appear until the arthritis has been present for many weeks. Skin changes 
may assume many forms, such as urticarial or pustular eruptions with epithelial 
collars or pea sized nodules covered with hyperkeratotic plaques, hyperkeratotic 
coin shaped eruptions, rupial maculopapular eruptions covered with dried crust, 
or irregular thickening of the horny layer of the skin of the glans, penis, scrotum, 
calf or dorsum of the foot. 

ADDITIONAL CoMPLICcATIONs. (a) Enteritis. There is initial diarrhea, sometimes 
with flecks of blood; occasionally, abdominal pain persists for weeks. Dysentery 
bacilli are not found, but the patient should be asked whether dysentery has 
preceded and when, as a shorter time interval would be expected with true 
dysentery. 

(b) Involvement of Serous Membranes. There may be pleurisy, meningitis or 
meningeal irritation (headache and vomiting), endocarditis (rarely) and peri- 
carditis. 

(c) Changes in the Parenchymatous Tissues. These include myocarditis, en- 
cephalitis, pyelonephritis, prostatitis, mastitis, epididymitis, orchitis, spleno- 
megaly, lymphadenopathy, and dacryoadenitis. 

GENERAL Manirestations. These are: intermittent fever between 37 and 
39°C.; severe night sweats, weakness, and pallor; hemoglobin between 60 and 
70 per cent; raised E.S.R. (up to 100 mm. in 1 hour); leukocytosis of 10,000 to 
20,000 mm., with shift to the left. 


TREATMENT 


No satisfactory method of treatment is known. Neoarsphenamine, sodium 
salicylate, aminopyrine, Pyrifer, sulfonamides, aspirin, quinine derivatives, gold 
and bismuth injections, antihistamines, penicillin and erythromycin have all 
been used without avail. Streptomycin, Aureomycin and Terramycin are still 
under trial. 

Some successes have been reported after intramuscular injections of milk or 
Mutaflor, and after antiallergy treatment with Calcium, ephedrine glucose, 
Detoxin, adrenaline and 0.5 to 1 per cent zinc sulfate solutions. (The usefulness 
of Antistin, an antihistaminic, is proclaimed by some and disputed by others!) 


PROGNOSIS 


In view of the absence of any really satisfactory method of treatment, the 
prognosis is considered to be unfavorable. The long duration of the illness and 
the prolonged convalescence, often interrupted by recurrent exacerbations, 
sometimes over a period of years, make the disease very unpleasant indeed. 
Complete recovery is not the rule and the patient, whose whole personality may 
be warped by prolonged suffering, is often left with a greater or lesser degree of 
limitation of joint function. 
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CONCLUSION 


Despite the many useful and informative publications about Reiter’s disease 
from many countries, the illness has retained a good deal of its original obscur- 
ity. The numerous valuable clinical reports have not contributed to the dis- 
covery of the etiology of the disease and the results of treatment are still unsatis- 
factory. 

These are the reasons why intensive bacteriologic and epidemiologic studies 
of the disease appear to be essential. Sociologic factors provide a further incen- 
tive to research. The fate of the patients who have recovered from the disease 
is often exceedingly distressing. 


Comment: It is interesting to see this review by Reiter, 31 years after he first described 
the symptom complex that now bears his name. In recent years, there has been a tendency 
to consider all of the ocular-mucous membrane syndrome as representing a variant of 
erythema multiforme edudativum (Hebra). It has been described by a variety of terms, 
depending upon the mucous surfaces involved: Stevens-Johnson disease, Behget’s triple 
syndrome, Reiter’s disease, pemphigus conjunctivae, essential conjunctival shrinkage 
and ectodermosis erosiva plurioficals. 

Most dermatologists now tend to place essential shrinkage of the conjunctiva or 
mucous pemphigus in a category independent of the others, and representing a specific 
condition occurring particularly in women near the menopause and associated only with 
the mucous membrane signs. 

The onset of the disease may be afebrile or heralded by fever, headache and prostration 
of varying severity. Simultaneous with the onset or within 72 hours, there is a cutaneous 
eruption characteristic of erythema multiforme symmetrically involving the face, arms 
and legs. The onset may be marked by the appearance of oral lesions with bullae or erosions 
of the lips and buccal membranes and a complete absence of skin manifestations. Eye 
signs, such as conjunctivitis, iritis or keratitis may occur at the onset or be delayed several 
weeks. Involvement of other mucous surfaces may cause balanitis, nonspecific urethritis, 
arthritis, vaginal erosions, rectal strictures, otitis media and pulmonary complications. 

The ocular symptoms vary considerably in severity and may disappear without residue, 
or the symptoms may persist for years. The common type of ocular involvement is a 
catarrhal conjunctivitis which clears rapidly and may not be noticed. The most serious 
involvement is a pseudomembranous conjunctivitis with necrosis followed by cicatrization 
and symblepharon formation. The cornea may be involved with marked scarring and 
diminution of vision. 

The cause of the disease is not known but many believe it is probably caused by a 
virus, with a “trigger mechanism,” such as the administration of barbiturate, coal tar 
derivatives and penicillin, setting in motion forces which produce the syndrome. Others 
have suggested that the condition is due to a drug sensitivity, with the sulfonamides 
being particularly common offenders. The question is difficult to settle, however, since 
frequently the presenting symptoms are such as to lead to treatment with the sulfon- 
amides; the ocular symptoms, occurring some weeks later, may be attributed to treat- 
ment with the drug rather than to the syndrome which had its onset at the time drugs 
were given. There may be considerable relief of symptoms with the administration of 
cortical steroids. Frequently, a high concentration is required and the best results are 
obtained by local application rather than systemic administration. 

Frank W. NEWELL 
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THE RETINA AND VITREOUS 
ROENTGEN THERAPY OF EALES’ DISEASE 


THE VALUE OF TREATMENT AS JUDGED BY LATE RESULTS 
I. ANJou AND E. CEDERQUIST 


The Department of Ophthalmology and the Department of Radiotherapy, University 
Hospital of Lund, Lund, Sweden 


Acta ophth., 1957, 35: 441-450 


In 1946 Guyton and Reese published the results they achieved in the roentgen 
therapy of Eales’ disease by a method described by Martin and Reese which 
was originally intended for the treatment of retinoblastoma. This method per- 
mitted the use of large roentgen doses against the posterior segment of the eye- 
ball without direct irradiation of the vulnerable anterior segment. The results 
in the eight typical cases of Eales’ disease treated by this method appeared to 
be good, although the follow-up was too short for any definitive evaluation. The 
possibility was suggested, however, that this disease, which had until then been 
resistant to all attempts at curative therapy, might be successfully treated. 

The present study, designed to evaluate the late results of this method of 
treatment, was therefore jointly undertaken by the departments of ophthalmol- 
ogy and radiotherapy at the University Hospital of Lund. Instead of the very 
large roentgen doses first used by Guyton and Reese, the somewhat smaller doses 
later described by them as optimal were given to the patients in this series. The 
posterior segment of the eyeball was irradiated obliquely from above and from 
below via two temporal fields. Each field was about 5 cm?. A specially con- 
structed brass tube was used and the beam was adjusted so as to spare the 
anterior part of the eye. The total depth dose—in the posterior part of the eye- 
ball—in most cases was somewhat more than 5,000 r, delivered over a period of 
about two months. 

Roentgen therapy was given as described to 22 of the 29 patients with retinal 
periphlebitis or Eales’ disease seen during the years 1948 to 1953. Four of these 
patients were not included in the analysis of the results: 2 because they had 
retinal periphlebitis and multiple sclerosis and therefore probably a good prog- 
nosis so far as the retina was concerned; 1 because of an uncertain diagnosis; 
and 1 because he could not be traced. Although the cases referred to the de- 
partment of radiotherapy were especially those with a threatening course, some 
cases of an originally benign nature are also included. In 13 patients both eyes 
were involved. The age at onset ranged between 18 and 46 years, and 10 of the 
patients, all of whom were men, were under 30. The duration of the disease 
before treatment varied widely, 4 eyes being treated soon after the onset, while 
1 was not treated until 20 years later. Follow-up ranged between 1 and 7 years. 
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CONCLUSION 


Despite the many useful and informative publications about Reiter’s disease 
from many countries, the illness has retained a good deal of its original obscur- 
ity. The numerous valuable clinical reports have not contributed to the dis- 
covery of the etiology of the disease and the results of treatment are still unsatis- 
factory. 

These are the reasons why intensive bacteriologic and epidemiologic studies 
of the disease appear to be essential. Sociologic factors provide a further incen- 
tive to research. The fate of the patients who have recovered from the disease 
is often exceedingly distressing. 


Comment: It is interesting to see this review by Reiter, 31 years after he first described 
the symptom complex that now bears his name. In recent years, there has been a tendency 
to consider all of the ocular-mucous membrane syndrome as representing a variant of 
erythema multiforme edudativum (Hebra). It has been described by a variety of terms, 
depending upon the mucous surfaces involved: Stevens-Johnson disease, Behget’s triple 
syndrome, Reiter’s disease, pemphigus conjunctivae, essential conjunctival shrinkage 
and ectodermosis erosiva plurioficals. 

Most dermatologists now tend to place essential shrinkage of the conjunctiva or 
mucous pemphigus in a category independent of the others, and representing a specific 
condition occurring particularly in women near the menopause and associated only with 
the mucous membrane signs. 

The onset of the disease may be afebrile or heralded by fever, headache and prostration 
of varying severity. Simultaneous with the onset or within 72 hours, there is a cutaneous 
eruption characteristic of erythema multiforme symmetrically involving the face, arms 
and legs. The onset may be marked by the appearance of oral lesions with bullae or erosions 
of the lips and buccal membranes and a complete absence of skin manifestations. Eye 
signs, such as conjunctivitis, iritis or keratitis may occur at the onset or be delayed several 
weeks. Involvement of other mucous surfaces may cause balanitis, nonspecific urethritis, 
arthritis, vaginal erosions, rectal strictures, otitis media and pulmonary complications. 

The ocular symptoms vary considerably in severity and may disappear without residue, 
or the symptoms may persist for years. The common type of ocular involvement is a 
catarrhal conjunctivitis which clears rapidly and may not be noticed. The most serious 
involvement is a pseudomembranous conjunctivitis with necrosis followed by cicatrization 
and symblepharon formation. The cornea may be involved with marked scarring and 
diminution of vision. 

The cause of the disease is not known but many believe it is probably caused by a 
virus, with a “trigger mechanism,” such as the administration of barbiturate, coal tar 
derivatives and penicillin, setting in motion forces which produce the syndrome. Others 
have suggested that the condition is due to a drug sensitivity, with the sulfonamides 
being particularly common offenders. The question is difficult to settle, however, since 
frequently the presenting symptoms are such as to lead to treatment with the sulfon- 
amides; the ocular symptoms, occurring some weeks later, may be attributed to treat- 
ment witi the drug rather than to the syndrome which had its onset at the time drugs 
were given. There may be considerable relief of symptoms with the administration of 
cortical steroids. Frequently, a high concentration is required and the best results are 
obtained by local application rather than systemic administration. 

Frank W. NgEwsELu 





—- ers lUU-kktlC Kh lUcrlClU UCU lCU Ce Oe 











THE RETINA AND VITREOUS 
ROENTGEN THERAPY OF EALES’ DISEASE 


THE VALUE OF TREATMENT AS JUDGED BY LATE RESULTS 
I. ANJou AND E. CEDERQUIST 


The Department of Ophthalmology and the Department of Radiotherapy, University 
Hospital of Lund, Lund, Sweden 


Acta ophth., 1957, 35: 441-450 


In 1946 Guyton and Reese published the results they achieved in the roentgen 
therapy of Eales’ disease by a method described by Martin and Reese which 
was originally intended for the treatment of retinoblastoma. This method per- 
mitted the use of large roentgen doses against the posterior segment of the eye- 
ball without direct irradiation of the vulnerable anterior segment. The results 
in the eight typical cases of Eales’ disease treated by this method appeared to 
be good, although the follow-up was too short for any definitive evaluation. The 
possibility was suggested, however, that this disease, which had until then been 
resistant to all attempts at curative therapy, might be successfully treated. 

The present study, designed to evaluate the late results of this method of 
treatment, was therefore jointly undertaken by the departments of ophthalmol- 
ogy and radiotherapy at the University Hospital of Lund. Instead of the very 
large roentgen doses first used by Guyton and Reese, the somewhat smaller doses 
later described by them as optimal were given to the patients in this series. The 
posterior segment of the eyeball was irradiated obliquely from above and from 
below via two temporal fields. Each field was about 5 cm?. A specially con- 
structed brass tube was used and the beam was adjusted so as to spare the 
anterior part of the eye. The total depth dose—in the posterior part of the eye- 
ball—in most cases was somewhat more than 5,000 r, delivered over a period of 
about two months. 

Roentgen therapy was given as described to 22 of the 29 patients with retinal 
periphlebitis or Eales’ disease seen during the years 1948 to 1953. Four of these 
patients were not included in the analysis of the results: 2 because they had 
retinal periphlebitis and multiple sclerosis and therefore probably a good prog- 
nosis so far as the retina was concerned; 1 because of an uncertain diagnosis; 
and 1 because he could not be traced. Although the cases referred to the de- 
partment of radiotherapy were especially those with a threatening course, some 
cases of an originally benign nature are also included. In 13 patients both eyes 
were involved. The age at onset ranged between 18 and 46 years, and 10 of the 
patients, all of whom were men, were under 30. The duration of the disease 
before treatment varied widely, 4 eyes being treated soon after the onset, while 
| was not treated until 20 years later. Follow-up ranged between 1 and 7 years. 
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Of 21 eyes treated, 12 were followed for at least 3 years, 2 for 1 year, and the 
rest for at least 1 year and 9 months. During follow-up the patients were seen 
at intervals of some months. 

Evaluation of the therapeutic results in a series such as the present is difficult, 
primarily because of the nature of the disease. In some cases, severe progressive 
eye disease leading to comparatively rapid destruction of the eye, or at least its 
function, may develop after a few hemorrhages or even after a single hemor- 
rhage, while in others the eye may tolerate repeated frequent hemorrhages, and 
even massive ones, without any definitive injury. Again, there is a wide varia- 
tion in the frequency of exacerbations. In one of these cases, for example, the 
disease extended over a period of 30 to 35 years, with remissions of a decade or 
more. Cases of this kind make it doubtful whether so-called cures really repre- 
sent healing. It might be better to speak of “free intervals” or “‘spontaneous 
remissions” rather than cures. In evaluating the results of the treatment, there- 
fore, the authors decided to compare the type of disease before treatment with 
that after treatment. Accordingly, they tried to form as clear an opinion as 
possible of the type of disease of each eye before and after treatment and then 
to find cases in which roentgen therapy had undoubtedly improved the late 
prognosis. Vision was evaluated by comparing the best known vision before 
treatment with the vision after treatment. 

In 8 of the eyes treated, vision dropped to invalidating levels despite roentgen 
therapy. After treatment, 6 eyes showed no improvement or the type of the 
disease had become worse. In 4 eyes it was not possible to type the disease with 
any degree of accuracy, and the evaluation of the effects of therapy must there- 
fore be left open. In three of these cases, however, the posttreatment course 
argues against any effect of treatment. Retinal detachment was present in one 
eye at the time of the treatment and this made evaluation of the therapy im- 
practicable. 

In the remaining 2 eyes the course was much better after treatment, but even 
in these cases it cannot be concluded with certainty that the improvement 
should really be ascribed to the treatment. 

In none of the 21 eyes treated did roentgen therapy produce any demonstrable 
regression of the disease when it was characterized by recurrent hemorrhages 
with a tendency to progressive retinitis proliferans. It may therefore be con- 
cluded that roentgen therapy of the type used in this investigation has little or 
no influence on the late prognosis. This opinion is now shared by Guyton and 
Reese (personal communication). 

It should be noted that evaluation of roentgen treatment with much lower 
doses given to promote absorption of the hemorrhages and thereby to decrease 
the severity of secondary changes does not fall within the scope of this study. 
In some cases such treatment might have at least a temporarily favorable effect. 


Comment: I feel that the appraisal of the late results in the treatment of Eales’ disease 
by roentgen therapy by Anjou and Cederquist is well executed and fair. Certainly such a 
follow-up report on the treatment of these cases is long overdue. Factors contributing to 
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this delay are the rarity of the condition and the difficulty in determining whether the 
treatment has altered the course of the disease. A great deal of time must elapse between 
the time of treatment and the time when an ultimate result can be judged. Furthermore, 
I am not sure that we do not include more than one entity in our diagnosis of Eales’ 
disease. It seems probable that several conditions characterized by vitreous hemorrhage 
are included under this term. If so, another difficulty is added to the evaluation of the 
treatment. 

Certainly we have a few instances of so called Eales’ disease characterized by the rete 
mirabile in which one eye has been blinded from the disease and x-rays have been given 
to the fellow eye resulting over a long period of years in a more or less nonprogressive 
course. However, the cases are few, and this may be a manifestation of the natural course 
of the disease. In the majority of the cases the disease has shown a relentless progression. 

In general, I would say that there can be no doubt that x-rays may cause a regression 
of the neovascularization or rete mirabile, but that x-rays probably have no beneficial 
effect on the ultimate course of the disease. There are nevertheless a few cases which seem 
to belie this assessment and for this reason I do not feel free to condemn the treatment 
without reservation. 

I feel confident that in cases of diabetic retinopathy, which are characterized by neo- 
vascularization, x-ray has absolutely no beneficial effect, and occasionally the clinical 
impression is that it may have hastened some retinal vascular insults. 

ALGERNON B. REESE 


Comment: The report of Anjou and Cederquist seems entirely fair. Ten years ago Dr. 
Reese and I reported some preliminary observations on the effects of x-ray therapy in 
patients with retinitis proliferans. A follow-up report is long overdue. The late findings in 
the thirteen patients described in the original report (J. S. Guyton and A. B. Reese: 
Use of roentgen therapy for retinal diseases characterized by new-formed blood vessels— 
Eales’ disease; retinitis proliferans. Arch. Ophth., 1948, 40: 389) may be summarized as 
follows: 

(1) Out of eight patients we classified as having ‘typical’? Eales’ disease in our pre- 
liminary report, five eyes of three patients were treated with extremely large dosage 
(10,000 to 15,000 units in air)—roughly twice the dosage used by Anjou and Cederquist. 
In these, there was some rather dramatic regression of blood vessels and fibrous tissue 
which were proliferating into the vitreous, and there may have been some temporary 
regression of retinal fibrosis and possibly even of perivasculitis; but changes compatible 
with radiation damage to the retinal vessels supervened some 134 to 234 years later, 
and vision then failed rapidly. 

(2) In the five remaining cases of ‘“‘typical’’ Eales’ disease, the eyes were treated with 
much lower dosage (3,500 to 4,000 r, in air). 

In these, there did not appear to be any noteworthy alteration in long term course, for 
better or for worse, which could be attributed to x-ray therapy. 

Jack 8. Guyton 
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SHORTENING OF BULBUS BY LAMELLAR RESECTION OF SCLERA 
FOR DETACHMENT OF RETINA WITH UNFAVORABLE 
PROGNOSIS 


H. Remxky 
Ophthalmologic Clinic of the University of Munich, Germany 
Ber. deutsch. ophth. Gesellsch., 1956, 60: 202-206 


Between May 1, 1953, and July 31, 1956, 401 patients with idiopathic or 
traumatic detachment of the retina were treated surgically. A lamellar resection 
of the sclera was performed in 118 patients. Paufique’s indications for this type 
of operation were used: detachment of long standing, total detachment, aphakia, 
severe myopia, nonflattening of a prominent detachment, many holes, or detach- 
ment without holes. Paufique’s surgical technique was somewhat simplified. 
Using local anesthesia, and a straight, lance shaped knife, an incision was made 
at a distance of 10 to 16 mm. from the limbus, 30 mm. long and 6 mm. wide, 
without detaching the muscle. The lamella (three-fourths to five-sixths of the 
scleral thickness) is most easily dissected if the lance shaped knife is advanced 
in an oblique direction from the limbus, so that a sclera tongue is present when 
the muscle is undermined. The blue shining area of resection is electrocoagulated 
cautiously and briefly with the ball shaped electrode. After performations have 
been made with the catholytic needle to release fluid, the shrunk, residual lamella 
is turned inward by means of interrupted sutures at intervals of from 2 to 3 mm. 
If the hole is not situated entirely on the ridge which is formed in this manner, 
coagulation then is done under direct vision. If the subretinal space is not suffi- 
ciently emptied, air is insufflated into the vitreous space. The entire operation 
requires on the average 20 minutes. 

The single criterion for the success of the operation is the complete reattach- 
ment of the retina. Lamellar resection was performed 122 times in the 118 pa- 
tients. It was done as a primary procedure in 93 cases and was successful in 51; 
it was done as a secondary operation in 21 cases and was successful in 10; it was 
done in 5 cases as a third procedure and was successful in 2; and it was done 
as a fourth operation in 3 cases and was successful in 2. Of the 122 operations 
65 were successful. The final reattachment of the retina occurred in 7 patients 
only after removal of residual blebs by microperforations which were performed 
as a secondary operation. 

Reattachment occurred in 10 of 37 cases with total detachment; in 3 of 9 
cases of aphakia; in 11 of 32 cases with detachment without holes; in 15 of 36 
cases with myopia of more than 10 diopters; in 14 of 26 cases with a history of 
more than 3 months; in 18 of 30 cases with multiple holes; and in 24 of 37 cases 
with prominence exceeding 15 diopters. 

Complications occurred in about 12 per cent of cases; they consisted of late 
hemorrhages, which were subretinal as well as intraretinal, and which occurred 
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as late as the second postoperative week. Subretinal hemorrhages associated 
with impairment of function occurred in 9 patients, and vitreous body hemor- 
rhages occurred in 5. Vascular damage due to hypercoagulation is the likely 
cause. 

The postoperative course did not differ from that after simple surgical inter- 
vention. Permanent alteration of the cornea curvature or of the axial refraction 
was not observed. The visible ridge disappears almost completely within a year. 

Does the lamellar resection of the sclera improve the total result of the surgi- 
cal treatment of detachment of the retina? This question has not yet been an- 
swered by any surgeon. The author’s findings likewise do not provide a complete 
answer to this question. Reattachment occurred in 226 of 283 patients who were 
treated by electrocoagulation exclusively; reattachment occurred in 65 of 118 
patients in whom a lamellar resection of sclera was performed when the prog- 
nosis was unfavorable. Of the 401 patients operated on, reattachment of the 
retina occurred in 291. It appears probable that the indications for lamellar re- 
section of the retina were applied correctly in most of the cases, since after 
selection of the unfavorable cases the simple electrocoagulation operation re- 
sulted in reattachment in 4 of 5 cases. The total result, i.e., reattachment of the 
detached retina in nearly 75 per cent of the patients, can be counted as an 
affirmative answer to the question whether lamellar resection of the sclera is to 
be considered as progress in surgical therapy. 


Comment: The reviewer’s comments are based on the abstract, not on perusal of the 
original article. The author’s indications for the operation are generally accepted, and it 
would appear that most of the patients with a retinal detachment are offered the benefit 
of surgical intervention. 

The reviewer cannot see any reason for speed in such an important procedure, nor 
why muscles should not be temporarily tenotomized in order to obtain adequate exposure. 
The reviewer cannot close a simple hole without detachment in twenty minutes, let alone 
excise a 30- by 6-mm. strip of sclera, treat it with diathermy, and close the resection. It is 
true that in a scleral resection procedure, once it has been determined that the break is 
closed with diathermy, one may proceed rather quickly, but it is still important to check 
for residual pockets of subretinal fluid. 

The cure rate quoted by the author is excellent and his conclusions are valid. One must 
be wary of haste, however. Excising the sclera to the correct depth, the placing of dia- 
thermy, the release of subretinal fluid, the correct depth to the sutures, observing trapped 
subretinal fluid—all take time. Many surgeons are painstakingly slow, but meticulous 
surgery should not be sacrificed for speed. 

P. Ross McDonap 








THE OCULAR MUSCLES 


STRABISMUS SURGERY AS TREATMENT FOR OCULAR 
TORTICOLLIS 


Kaarina KosKINEN AND Mauno VANNAS 
The Ophthalmic Hospital, University of Helsinki, Helsinki, Finland 
Acta ophth., 1957, 35: 505-520 


The cause of ocular torticollis is known to be a functional deficiency of the 
vertical extraocular muscles. Landolt’s statement that the patient adopts the 
abnormal head posture to eliminate the vertical diplopia has been generally 
accepted. The head tilt arises simultaneously with the development of binocular 
vision, which indicates that the disturbance is either congenital or acquired in 
early childhood. The condition rarely develops in adults, i.e., after the binocular 
reflex has become established. 

More than one muscle may be primarily deficient. The most common com- 
binations are the inferior oblique and the superior rectus of the same eye. The 
reason for this is that their nucleuses are located close to each other. The ipsi- 
lateral inferior oblique and inferior rectus may also be simultaneously affected 
for reasons connected with embryogenic development or joint innervation. One 
case of this type is represented in the present series of 32 cases of ocular torticol- 
lis. Identification of the primary muccle, however, is not always possible. The 
pathophysiology of strabismus is complicated, because the disturbed movement 
of the eye is not wholly limited to the field of action of the affected muscle, and 
disturbances of the other muscles of both the affected eye and the good eye will 
soon develop. When a muscle is paretic stronger impulses for action are needed, 
and when these impulses reach the yoke muscle they cause it to become over- 
active. The overaction resulting from the increase in tonus of the ipsilateral 
antagonist of the paretic muscle generally leads to a contracture. Limitation of 
the action of the heterolateral antagonist takes place more slowly and is there- 
fore not always found. 

Treatment should be instituted at the earliest possible stage because (1) the 
torticollis is disfiguring, (2) the congenital and infantile paresis will undergo a 
change in character and will become complicated by structural changes in the 
other muscles and by scoliosis of the spine, (3) suppression and amblyopia will 
develop, and (4) the condition may lead to psychologic, social, and other diffi- 
culties. The treatment for children and young people is surgical correction, 
followed by postoperative gymnastics of the neck and orthoptic exercises to 
strengthen the amplitude of fusion. When a patient with ocular torticollis has 
reached adulthood, surgery may no longer by indicated. Some adult patients, 
especially those with a minor vertical deviation, have been able to maintain 
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binocular vision by a compensatory head posture and are symptomless. This is 
particularly noted with patients whose occupations require little close work. The 
problem is intensified in the case of adult patients engaged in exacting close 
work, because the maintenance of binocular vision will be rendered difficult by 
temporary diplopia and eyestrain. If prisms do not relieve the symptoms, surgi- 
eal treatment is indicated. A perfect cosmetic result, however, will not be se- 
cured even though the symptoms disappear completely after the operation, be- 
eause scoliosis of the spine will persist. 

Apart from surgical operations affecting the vertical recti, treatment of ocular 
torticollis consists largely in operations designed to correct the anomalous action 
of the obliques, especially overaction of the inferior oblique. Until 1935, the 
muscle in question was weakened by tenotomy at its origin. At that time, White 
and Brown proceeded to tenotomy and to myotomy, which was performed at 
the origin or close to it. After this, recession was taken up and has proved to 
have the advantage, over tenotomy and myotomy, of producing more predicta- 
ble results. The inferior oblique may be strengthened either by resection or by 
advancement at the origin. In general, the results are less predictable when 
operations are performed on the obliques, especially the inferior oblique, than 
on the other muscles. The reasons for this are the complicated anatomy, the 
extremely variable origin of these muscles, and their attachments to the nearby 
rectus muscles and to the sclera. 

In referring to the surgical treatment of the vertical muscles, Burian once 
said that nowhere else is experience and a consideration of each individual case 
more important. This statement, which still holds true, explains the fact that 
there are few generally accepted rules for dealing with paresis of these muscles. 
Clinical experience has inclined many prominent surgeons to conservatism in 
this matter. Any procedure performed on the vertical recti may, if carried too 
far, lead to complications such as an abnormal position of the upper and lower 
lids, disturbed action of the obliques, and reduction of the binocular field of 
vision. This last possibility should be kept in mind in weakening the inferior 
rectus. On the whole, most authorities agree that it is advisable to avoid weak- 
ening the depressors as much as possible. 

In selecting the surgical procedure for ocular torticollis, such factors as the 
degree of deviation in the different directions of the gaze, the fixing eye, the de- 
gree of the paresis, and the secondary dysfunctions of the other muscles must 
be taken into consideration. According to Lyle, for torticollis in which there is 
paresis of one muscle only, the procedure may be either strengthening of the 
paretic muscle, weakening of the ipsilateral antagonist, weakening of the yoke 
muscle, or strengthening of the contralateral antagonist. Frequently, however 
an operation on one muscle is not enough, and one or possibly several more may 
be needed. 

Illustrations of the manner in which surgical procedures may be used and 
combined in correcting ocular torticollis are provided by 32 cases in which this 
condition was treated at the University of Helsinki Ophthalmic Hospital. In 10 
of these the torticollis was caused by paresis of the superior rectus. All of the 
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patients were subjected to a weakening operation on the contralateral inferior 
oblique, consisting of recession in 1 case, myotomy in 2, and tenotomy in 7. The 
results were good in each instance. 

In 14 patients, the torticollis was due to primary paresis of the superior ob- 
lique. A good functional and cosmetic result was obtained in 4 of these with 
tenotomy of the ipsilateral antagonist and in 4 others with myotomy of the 
same muscle. Other measures in addition to weakening of the inferior oblique } 
were required in 4 cases, in 1 of which a good result was obtained by folding of 
the superior oblique. Recession of the contralateral synergist, that is, the inferior 
rectus, was performed in the other 3, with equally good results. Only one patient 
in this group was subjected to advancement of the paralyzed muscle, but the 
result in this case was satisfactory. One patient underwent recession of the ipsi- 
lateral antagonist, also with a good result. 

In seven of the patients the torticollis was caused by simultaneous paralysis 
of more than one muscle. In 3 of these both superior obliques were paretic. Weak- 
ening of the inferior oblique on both sides has produced a good result in 2 of the 
patients. In another 3 patients both superior recti were paretic. Weakening of 
the inferior oblique on both sides produced a good result in one of these pa- 
tients. Still another patient was affected by paresis of the inferior oblique and 
the inferior rectus of the same eye. In this case weakening of the contralateral 
synergists of these muscles produced a successful result. Finally, in one patient 
in whom torticollis was due to primary bilateral hyperfunction of the inferior 
oblique, a good result was obtained by tenotomy of the superior oblique on one 
side and myotomy on the other side. 

Although the possible simultaneous horizontal deviations are not discussed in 
this article, it may be noted that in all the cases in which the procedures for the 
vertical muscles failed to restore the horizontal balance the temporal or medial 
recti were also attacked. 


Comment: The authors cite the difficulties in distinguishing between paresis of a superior 
oblique and a superior rectus muscle. Wisely, they avoid entering into the differential 
diagnosis but simply state that in some cases it is extremely difficult. 

They report 32 cases of ocular torticollis. In 10 cases paresis of a superior rectus was 
observed and a weakening operation on the contralateral inferior oblique produced a 
good result. Interestingly, in 4 cases fixation was with the sound eye and the overaction 
of the inferior oblique was mild in degree. This uniform surgical approach certainly is at 
variance with the advice of some of our experts. In 14 cases with primary paresis of 
the superior oblique, a weakening procedure on the ipsilateral inferior oblique was done in 
13. Satisfactory results were obtained in 9 cases by this operation. A secondary procedure 
consisted of tucking the paretic superior oblique in 1 case and recessing the contralateral 
inferior rectus in 3 cases. In the fourteenth case an advancement of the paretic superior 
oblique gave a good result. 

The authors’ choice to weaken the inferior oblique in 23 of these 24 cases as a primary 
procedure certainly gave excellent results. It is unfortunate that the measurements in the 
cardinal directions preoperatively and postoperatively together with the details of 
follow-up examination were not included. 

In cases with a definite paretic superior oblique, I prefer to tuck the tendon near the 
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insertion and to sew the tuck temporoposteriorly to the insertion, as described by Mac- 
Lean. In the cases with satisfactory results, this has corrected the deviation in the hori- 
zontal and lower fields. In the upper fields it actually produced a mild underaction of the 
previously overacting inferior oblique, probably in a mechanical manner similar to the 
superior oblique tendon sheath syndrome described by Brown. A recession or myectomy 
of the inferior oblique in similar cases had only given partial relief in that the deviation 
persisted in the lower fields, particularly in the field of action of the paretic superior 
oblique. 
Puiuip KNAPP 





NEUROLOGY 
COLLOID BODIES WITH DEFECTS IN THE FIELD OF VISION 


Hans Perer PETERSEN 
The Eye Department, Rikshospitalet, Oslo, Norway 
Acta ophth., 1957, 35: 243-272 


Colloid, or hyaline, bodies can be seen ophthalmoscopically as small, round, 
translucent, white or yellowish formations. They may vary considerably in 
number, appearing sometimes as a few diffuse units and sometimes as prominent 
masses resembling bunches of grapes. During a 10-year period, colloid bodies 
have been observed by the author in 30 patients, most of whom were examined 
repeatedly in the course of from 2 to 10 years. 

In certain cases, the ophthalmoscopic diagnosis of colloid bodies may be very 
easy. When prominent nodular masses are visible, as in Figure 1, the diagnosis 
presents no difficulty. Nor is it difficult when typical colloid bodies can be seen 
in the superficial layers of the optic disk. On the other hand, more deeply em- 
bedded colloid bodies may be much harder to recognize. In the author’s patients 
the condition was confused with choked disk on several occasions, notably in a 
patient admitted to the Rikshospitalet on suspicion of meningeal or encephalic 
disease. The appearance of the right fundus (Fig. 4) was reminiscent of papil- 
ledema, but there was no hemorrhage, nor any dilation of the veins. The edges 
of the disk in the left fundus were equally indistinct (Fig. 5). Colloid bodies 
were visible in both eyes. The similarity of appearance between this condition 
and choked disk is not hard to explain: if the bodies develop deep down in the 
disk they will tend to push the tissue of the disk forward, creating the appear- 
ance of papilledema. The real nature of the condition will not become apparent, 
until the colloid bodies have become large enough to be visible. Colloid bodies 
however, are rarely accompanied by hemorrhages or compression of the veins. 
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It is quite certain that colloid bodies may grow and increase in number. This 
was demonstrated in the case of a 36-year-old woman who accidentally discov- 
ered that the vision of her right eye was reduced. On examination, no colloid 
bodies could be seen in the right fundus. The optic disk was possibly somewhat 
paler than usual, and seemed a little protuberant, but it could not be definitely 
described as pathologic. The visual field was plotted and showed a large nasal 
step in the lower region (Fig. 6). The patient was admitted to the hospital for 
study, but no definite diagnosis could be made. Four months later, however, a 
deep seated, greyish black marbling could be faintly perceived in the upper 
temporal sector, and after another 2 months a few very small colloid bodies 
could be made out (Fig. 7). The patient was examined at regular intervals dur- 
ing the next 8 years and, although the development of the anomalies in the optic 
disk was extremely slow, the dark color in the upper sector of the disk gradually 
became more pronounced and definite. At the most recent examination, indirect 
illumination revealed a few distinctly perceptible colloid bodies above a sickle 
shaped shadow in the upper half of the disk. It should be noted that the arcuate 
scotoma visible in Figure 6 was not revealed when the visual field was first 
plotted; only after the lapse of 2 years was it recorded. 

A characteristic feature in all 30 cases was an absence of the physiologic cup- 
ping of the optic disk. This may be interpreted as the result of the colloid bodies’ 
taking up space in the disk. 

Colloid bodies are often accompanied by defects in the visual field, but there 
is not infrequently a striking incongruity between the ophthalmologic picture 
and the state of the visual field. On the one hand, large and prominent colloid 
bodies may be found in cases in which the visual field is well preserved; in others, 
in which the papillary anomalies, or at least those that can be seen ophthal- 
moscopically, are comparatively slight, the defects in the field of vision are con- 
siderable. Often comparatively small groups of colloid bodies are accompanied 
by large defects in the visual field. This seems to agree well with the theory that 
colloid bodies may be so situated that they press against the optic nerve fibers 





Fic. 1. Top left. Colloid bodies 4 to 5 D. in each eye in a patient aged 25 years. (Courtesy 
of Petersen, H. P.: Acta ophth., 1957, 35: 243.) 

Fic. 2. Top right. The visual field of the patient in Fig. 1 when she was 19 years old, 
demonstrating a relative scotoma nasally and another between the blind spot and the 
point of fixation. (Courtesy of Petersen, H. P.: Acta ophth., 1957, 36: 243.) 

Fic. 3. Center left. At the age 25 years there was both nasal and temporal contraction 
of the visual field, and an arcuate scotoma. (Courtesy of Petersen, H. P.: Acta ophth., 
1957, 35: 243.) 

Fig. 4. Center right. The right fundus of a man aged 23 years with ill-defined disks sug- 
gestive of papilledema. However, there were no hemorrhages or venous dilation and iso- 
lated colloid bodies could be seen on the surface of the disk. (Courtesy of Petersen, H. P.: 
Acta ophth., 1957, 35: 243.) 

Fic. 5. Bottom left. The left fundus of the patient in Fig. 4. (Courtesy of Petersen, 
H. P.: 1957, 36: 243.) 

Fia. 6. Bottom right. Visual field of a 35-year-old woman with an essentially normal optic 
disk but showing a large nasal step and an arcuate scotoma on perimetric examination. 
(Courtesy of Petersen, H. P.: Acta ophth., 1957, 35: 243.) 
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Fig. 7. Eight years later the previously normal disk of the patient described in Fig. 6 
is beginning to show colloid bodies on the surface. (Courtesy of Petersen, H. P.: Acta 
ophth., 1957, 35: 243.) 


where they pass through the sclera. These deeply embedded colloid bodies are 
the very ones that are most difficult to discern with the ophthalmoscope. Others, 
again, can readily be seen but, because they are superficially situated and lie in 
front of the opening in the sclera, they exert no pressure on the optic nerve 
fibers. 

Most of the author’s patients showed defects in the visual field, in the form of 
either Bjerrum’s scotomas or peripheral contractions or both. The frequent oc- 
currence of Bjerrum’s scotomas, found in 8 of the patients, further supports the 
theory that colloid bodies may exert pressure on the fibers of the optic nerve. 
Just as the heightened intraocular tension in glaucoma, of which Bjerrum’s 
scotoma is a well known feature, presses the nerve fibers against the unyielding 
edge of the sclera, causing them to atrophy, so the growth of the colloid bodies 
may similarly press the nerve fibers against the scleral edge with the result that 
the visual field is affected in the same way. 

In several cases, a greyish black coloration or opalescence could be seen deep 
in the disk. This effect sometimes occurs together with the appearance of definite 
colloid bodies, but it may also occur alone and be accompanied by defects in the 
visual field. Is it due to pigment in the body of the disk, or is it an optical effect 
caused by deeply embedded colloid bodies? The latter supposition provides a 
reasonable explanation of the fact that it is often accompanied by field defects, 
even though few colloid bodies are visible. 

Colloid bodies occasionally occur concurrently with pigmentary degeneration 
of the retina, but apart from this no relationship can be definitely established 
between them and other diseases, either of a general nature or one localized in 
the eye. The growth of the colloid bodies in these patients was most rapid in 
those who simultaneously suffered from pigmentary degeneration of the retina. 

In diagnostic investigation, it is advisable to use indirect illumination ophthal- 





CLINICAL PRACTICE 247 


moscopically, because it often enables the observer to see colloid bodies that are 
not apparent in direct light. In all cases of fullness or protuberance of the optic 
disk of unknown origin, consideration should be given to colloid bodies as a pos- 
sible cause of the phenomenon. 


Comment: Three basic concerns arise in the mind of the ophthalmologist who is con- 
fronted with a case showing colloid bodies of the optic disks. First, can this be differ- 
entiated from papilledema arising from increased intracranial pressure; second, is the 
condition likely to be progressive; and third, is there any relationship to other neurologic 
disease? Admittedly, when such drusen are buried in the substance of the disk, differ- 
entiation may be extremely difficult, but the author points out that by the use of bright 
direct ophthalmoscopy using a slit of light held just to one side of the disk the colloid 
bodies may “light up”’ for easier discovery. In addition, he points out that in all 30 of his 
cases there was no visible physiologic cupping. The question of progression is most im- 
portant when one discovers this entity in a child, together with field defects. I am not 
impressed with the evidence of progression in this series except in a few instances. The 
majority failed to show such evidence. Rucker does not mention progression in his original 
paper or in his teaching monograph on visual fields, but Walsh in his text does note pro- 
gression of field defects. The author does note that the bodies grew in size in a number 
of cases, but that this was most rapid in those cases with associated retinitis pigmentosa. 
There was no other relationship to disease of the central nervous system or previous optic 
nerve disease in the cases reported, and of the 47 cases of retinitis pigmentosa which the 
author had observed personally, only 4 had shown the hyaline bodies of the disks. The 
field defects which he reports are not new, consisting of peripheral contraction together 
with arcuate scotomata, often originating at the disk. 

In general, the more superficial the colloid bodies, the less likely they are to create 
field defects, since the more deeply embedded bodies are more prone to cause pressure 
defects on the nerve fibers. 

Nothing is added to the ideas of etiology, and we must still perhaps consider these 
defects to be anomalies of development until more information is available. 

JoHN WoopwortH HENDERSON 
Ann Arbor 


OCULAR SIGNS OF MENINGIOMA 


FRANK W. NEWELL AND THomas C. BEAMAN 


Department of Surgery (Ophthalmology), The University of Chicago, 
Chicago, Illinois 


Am. J. Ophth., 1958, 45: 30-40 
A meningioma is a connective tissue neoplasm which may involve the me- 


ninges any place in the central nervous system. It is the second most common 
brain tumor; only the glioma occurring more frequently. The tumor occurs in 
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two forms: (1) a global type which grows into and compresses nervous tissue, 
and (2) a carpet-like or en-plaque type which spreads across the tissue. The 
tumors usually do not invade nervous tissue but only compress it, so that if 
they are removed early in their course there may be a resumption of normal 
neural function. They have an unusual property of spreading through bone and 
causing a marked hyperostosis, a process which is frequent, with involvement 
of the outer one-third of the sphenoidal ridge in the en-plaque type. In addition, 
the tumor tends to insinuate itself into the crevices, cracks, and foramina of the 
brain and cranial cavity and to become very widespread. 

Meningiomas occur predominantly in females, and in a series of histologically 
verified tumors at the University of Chicago Clinics 91 females were seen com- 
pared to 52 males. Not infrequently the onset of symptoms is initiated by a 
recent pregnancy. The Negro is not involved as commonly as the white. There 
is frequent association between trauma to the skull and subsequent meningioma, 
as to both association with trauma and location of the tumor. 


MENINGIOMAS OF TUBERCULUM SELLAE 


Meningiomas of the tuberculum sellae arise from the meningeal covering of 
the anterior and posterior clinoid processes and the floor of the sella. Their 
classic presenting signs are bitemporal constriction of the visual fields and uni- 
lateral optic atrophy occurring in the absence of demonstrable roentgenographic 
disease. Fourteen patients were seen with meningiomas involving the tubercu- 
lum sellae. Of this number 5 were male and 9 were female. The patients varied 
in age from 29 to 58 years with a median age of 42 years. Their outstanding 
symptom was loss of vision, involving one or both eyes, arising from primary 
optic atrophy. Twelve of the 14 patients were seen initially by an ophthalmolo- 
gist because of ocular symptoms. 

Analysis of the field defect at the time the patient was first seen was compli- 
cated by the frequency with which one eye was entirely blind before the patient 
sought care. A homonymous hemianopsia occurred in 3 patients and a bitem- 
poral hemianopsia in 6. In 5 patients vision was so poor in one or both eyes 
that it could not be determined if the field defect in the better eye represented 
a heteronymous or homonymous type of involvement. In only 1 patient was the 
scotomatous type of field defect found. This subsequently broke through to the 
periphery to be part of a superior temporai quadrantanopsia. 

Two patients, both with advanced visual field defects, sought medical atten- 
tion because of retrobulbar pain, although each had been aware of the visual 
disturbance prior to the onset of this pain. Two other patients sought care be- 
because of divergence of a blind eye, although the decreased vision had not ap- 
parently alarmed them. 

Two patients had amenorrhea of 1 and 2 years’ duration, respectively, at- 
tributed to involvement of the pituitary gland. Other than this, the neurologic 
examination did not contribute to the diagnosis other than in regard to the 
ocular signs. 

Roentgenograms were diagnostic or suggestive of the disease in 7 of the 14 
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yatients. Findings included erosion or hyperostosis of the sella turcica, calcifica- 
ion in the tumor itself, displacement of the pineal gland, and decalcification of 
he posterior clinoids. In 5 patients, roentgenograms of the skull and optic 
oramen revealed no abnormality but the tumor was diagnosed by means of 
‘ontrast radiography. 

In two patients in whom roentgenograms of the skull and optic foramen indi- 
ated no abnormality, and angiography and pneumo-encephalography were 
iormal, a definite diagnosis was established only by craniotomy. 


MENINGIOMA OF SPHENOIDAL RIDGE 


The sphenoidal ridge demarcates the frontal from the middle fossa of the skull 
nd extends laterally from the anterior clinoid process to the pterional region of 
he cranial vault. It is composed of portions of both the greater and lesser wings 
if the sphenoid bone and is in intimate association with the orbit, the optic 
oramen, and the superior orbital fissure. 

Fifteen patients were seen with meningiomas involving the sphenoidal ridge. 
4 this number, 11 were female and 4 were male. The patients varied in age 
rom 31 to 57 years with a median age of 41 years. The outstanding symptom 
vas decreased vision in the homolateral eye, which occurred in 10 patients. In 2 
yatients vision was reduced to light perception in the involved eye and in the 
thers central visual acuity varied from 20/200 to 20/20. Three patients had an 
homonymous hemianoptic type of field defect. Of the group of 15, 10 had normal 

contralateral eyes. 

Proptosis occurred in 8 patients. Of this number 2 were males, which is a cir- 

cumstance not observed by Cushing and Eisenhardt, who found the en-plaque 
tumor of the pterional region exclusively in females. Proptosis was bilateral in 





Fic. 1. The typical proptosis and temporal fullness in a patient with sphenoidal ridge 
meningioma. (Courtesy of Newell, F. W., and Beaman, T. C.: Am. J. Ophth., 1958, 45: 
40.) 
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one of the patients. All but one of these patients had roentgenographic evidenc« 
of an intracranial lesion involving the sphenoidal or orbital region. 

Optic atrophy occurred in 5 patients, being bilateral in 2. Papilledema occurred 
in 6 patients; in 3 it was bilateral. In the remaining 3 patients papilledem: 
occurred on the homolateral sides. Optic atrophy on the homolateral side pre 
ceded the development of papilledema in two of the three patients with bilatera 
swelling of the disks. 

Three patients had ophthalmoplegia. It involved the third nerve in 2 of thes« 
patients, | of whom had internal ophthalmoplegia. The remaining patient hac 
involvement of the sixth nerve. Of this group one had proptosis, one had optic 
atrophy with vision of 20/200 and 20/60, one had papilledema on the homo 
lateral side, and one had vision of 20/200 and 20/20 with homolateral optic 
atrophy. None of them had involvement of the contralateral eye. These 3 pa- 
tients most likely had origin of the tumor at the clinoidal one-third of the sphe- 
noid ridge. The involvement of the motor nerves passing through the superior 
orbital fissure with resultant ophthalmoplegia surprisingly leads patients to seek 
care much earlier than when optic nerve involvement causes loss of central 
vision. 

Pain in the eye was a prominent symptom in 3 patients, each of whem had 
proptosis and radiologic evidence of a sphenoidal ridge hyperostosis. In 2 of these 
patients a homolateral papilledema occurred. 

General neurologic signs occurred in 7 patients, varying from headache to 
personality changes. Except for the ocular signs, neurologic examination did not 
contribute to the diagnosis. 

Slowly progressive proptosis occurring in a woman of middle years is the 
characteristic symptom of sphenoidal ridge meningioma. The proptosis arises 
not only from hyperostosis of the orbital bones but according to Knudtzon may 
also be attributed to invasive growth into the orbit and congestive changes of 
the orbital tissue resulting from stasis of the cavernous sinus. 

toentgenographic examination of these patients will assist immeasurably in 
the diagnosis. 


MENINGIOMA EXTENDING ALONG OPTIC NERVE SHEATHS 


The optic nerve within the orbit may be involved in a meningioma that origi- 
nates within the cranium, or at the optic foramen, or within the orbit itself. The 
chief criteria for orbital origin are that there be no cranial extension and that 
the proximal stump of the optic nerve adjacent to the optic foramen be normal 
and have a normal covering. 

The chief symptoms of optic nerve meningioma are decreased vision and 
proptosis which are slowly progressive. Either may occur without the other. 
Ocular movements are usually not disturbed. Roentgenographic examination 
usually indicates a normal optic foramen even though the tumor may extend 
through it. 

The reports of patients with meningioma extending along the optic nerve 
sheaths together with the findings on two patients in this series indicate the 
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futility of purely ocular surgery in their management. In the majority of cases 
it is extremely likely that the tumor has already extended intracranially if it 
originated intracranially. Since the optic foramen is not always enlarged there 
may be no indication of intracranial disease. Thus the removal of such tumors is 
probably the province of the neurosurgeon who can unroof the orbit and inspect 
the optic foramen. However, the tumor is relatively slow growing and does not 
metastasize so that in the event of discovery of the true nature of the neoplasm 
after the usual type of enucleation there has been no great harm to the patient, 
provided the remaining tumor is removed if it is evident that excision has been 
incomplete. 


OLFACTORY GROOVE MENINGIOMAS 


Olfactory groove meningiomas arise in that area which corresponds to the 
suture line separating the plane sphenoid and the cribriform plate. With olfac- 
tory groove tumors, as well as suprasellar tumors, a disturbance of vision is 
likely to be the inaugural symptom in each group from quite different causes. 
A suprasellar meningioma, while still quite small, serves to elevate the chiasm, 
thereby stretching the decussating fibers and causing bitemporal hemianopsia. 

Olfactory groove tumors attain a large size before vision is affected by down- 
ward pressure of the nerves and chiasm from above. By that time papilledema 
and scotomas involve each eye equally. 

The olfactory groove meningioma has been described as the chief cause of the 
so called Foster Kennedy syndrome, although it seems likely that meningiomas 
arising from the middle one-third of the sphenoid ridge are more frequently at 
fault. From the location, the initial symptom is a unilateral anosmia. However, 
tumors may reach quite a large size before patients note an anomaly of their 
sense of smell. 

Ten patients were seen with verified olfactory groove meningiomas. Their 
occurrence without production of symptoms of any type is indicated by finding 
the tumor in three of these patients on autopsy following death from quite un- 
related disease. None of these three patients had complaints relating to their 
eyes or any symptoms or findings suggestive of an intracranial neoplasm. 

Symptoms presented by the remaining patients related to personality changes 
in three, headaches in two, loss of sense of smell in two, and convulsive episodes 
in three. Loss of vision was the chief complaint in only one patient, although 
each of the patients presented ocular signs. The Foster Kennedy syndrome of 
optic atrophy on one side and contralateral papilledema was seen in only one 
patient, a 55-year-old woman blind in one eye for the previous 27 years. Two 
patients had bilateral papilledema with good central vision. Each of the remain- 
ing patients had bilateral optic atrophy with the defect far more severe on one 
side than the other. In all but one of the patients, the eye was entirely blind. 
In the single patient without monocular blindness vision was reduced to light 
perception. 

Tumors involving the remainder of the brain are not of specific ophthalmologic 
importance. The commonest type are the parasagittal meningiomas or those 
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tumors which lie at either side of the parasagittal sinus and are adherent to the 
falx cerebri. If separated by normal cortex they fall into the classification of 
tumors of the cerebral convexity. These tumors, of course, give rise to ocular 
signs but largely because of involvement of the optic tracts or ocular muscle 
nucleuses, and interference with ventricular drainage with resultant papilledema. 
Symptoms and signs of these neoplasms are by no means specific, and fall into 
the general class of brain tumors. The ocular symptoms vary with the location 
and size of the tumor and are not characteristic of meningioma. 


Comment: The authors have pointed out the great importance of recognition of ocular 
signs and symptoms in suspecting a meningioma. The occurrence of bitemporal 
hemianopsia, optic atrophy, and normal x-ray findings—the classical picture of the chiasmal 
syndrome of Cushing—should be remembered as being characteristic of meningioma of 
the tuberculum sella. Often such a tumor can attain great size before producing symptoms 
of optic nerve compression. This syndrome should always be considered in the differential 
diagnosis of chiasmal involvement. 

The paper mentions the initiation of symptoms by pregnancy. This was the case in a 
patient I have followed for the past two years. A 36-year-old woman presented with symp- 
toms of unilateral reducible proptosis, unilateral papilledema, and central scotoma in the 
visual field. She also demonstrated a 1.5 D reduction in her previous myopia. No ocular 
palsies were present. The onset of symptoms had followed shortly after delivery. After 
thorough studies including negative skull films, and normal optic foramenal size, a 
tentative diagnosis was made of optic nerve tumor and a Berke-Kronlein orbitotomy was 
performed. No sign of orbital mass was found. Postoperatively, the papilledema decreased 
to be followed by early optic atrophy, and partial return of vision. A year later, with the 
beginning of another pregnancy, she returned with marked visual loss in the originally 
involved eye, advanced optic atropy, and early papilledema in the previously sound eye. 
There were no ocular palsies. Repeat x-rays now showed increased density of the 
sphenoidal ridge, and craniotomy revealed a meningioma en plaque which now extended 
across the midline to the opposite side. By this time, total removal was impossible. This 
case points out that ocular signs may precede definite roentgenologic findings. 

When meningionas arise from the medial portion of the sphenoidal ridge, there may be 
enough infiltration of vital structures to prevent complete surgical removal. In certain 
of these orbital extension may require removal of a blind exposed globe. One such case in 
our department required piecemeal removal of orbital extension of such a tumor with 
rejoining of conjunctival flaps over the mass after the surgery. All such procedures are 
temporizing, but the very slow growth of remaining tumor allows considerable prolonga- 
tion of life and function. 

An important sign of sphenoidal ridge tumors not mentioned in the paper but illustrated 
in Figure 1 is the fulness of the temporalis fossa which often occurs in such patients. 
This should be looked for in any case of unilateral proptosis or ocular palsy in which the 
orbital apex is suspect. 

The authors emphasize the lack of the classical Foster Kennedy syndrome in the 
majority of the cases of olfactory groove meningiomas, and I agree with them com- 
pletely. They are certainly not pathognomonic findings in this tumor as certain writings 
would have us believe. 

It is a pleasure to review such a thorough paper on this subject. The diagnosis of such 
lesions is a challenge and, after watching and assisting in their removal, it is evident to 
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me that their surgical eradication is often more difficult than making the diagnosis. 
Such are the joys of a “sidewalk superintendent’. 
JoHN WoopwortH HENDERSON 
Ann Arbor 


TREATMENT OF PITUITARY ADENOMAS 


SurGERY Versus RADIATION 
GILBERT HorrAx 
The Lahey Clinic, Boston, Massachusetts 
A.M.A. Arch. Neurol. & Psychiat., 1958, 79: 1-6 


Pituitary adenomas, either chromophobe or chromophile, are a relatively 
frequent type of intracranial growth. In 1963 brain tumors seen at the Lahey 
Clinic through the year 1955 there were 335 adenomas, representing 17 per cent 
of all tumors. 

In the early days of this century the only known treatment capable of reducing 
the size of pituitary adenoma, thus relieving pressure on the optic nerves with 
restoration of vision, was the operative removal of varying amounts of the 
growth. This was accomplished for many years by the so called transsphenoidal 
procedure, with reasonably good results and an operative mortality of between 
4 and 5 per cent. The five-year mortality from recurrence after the transsphe- 
noidal operation was rather high, however, varying from about 20 to 32 per cent. 
For this reason, the intracranial operation has been utilized by most neurosur- 
geons since the late 1920’s and, although the immediate mortality with this 
method ranges from 12 to 14 per cent, because of a more radical attack on the 
large intracranial extensions when these are present, the 5-year mortality with 
this method is less than 10 per cent. 

Attempts to treat pituitary adenomas with radiation were made as early as 
1909. It was not until the middle 1920’s that any headway was made in this re- 
spect, and even then x-ray treatment was utilized very largely as an adjunct to 
surgery, after the adenoma had been removed. It was soon evident that patients 
who had had radiation following their surgery remained freer of recurrence for 
longer periods than those who had not been given this treatment, so it was 
logical to assume that radiation should be given a trial before surgical removal 
was undertaken. This, therefore, began to be done with greater frequency during 
the 1930’s and 1940’s on patients who were not suffering too greatly from visual 
loss; but, although at times some strikingly brilliant results were recorded, on the 
whole it did not appear that more than 25 to 35 per cent of patients showed 
adequate improvement or maintained vision at a useful level. Furthermore, in 
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not a few instances patients finally came to be operated upon after a prolonged 
trial of radiation when vision was so greatly reduced that they were not benefited 
by the surgical removal of their adenomas. 

In 1950 we began to treat pituitary adenomas with the 2,000,000-volt appara- 
tus at Massachusetts Institute of Technology, using the rotational method and 
giving a much larger tumor dose than had been employed previously (4000 r). 

The purpose of the present communication is to outline the results of treatment 
for pituitary adenomas by operation only, by operation combined with irradia- 
tion, and by irradiation only. It should be emphasized that this investigation is 
confined to the chromophobe and chromophile adenomas. 


SURGERY ONLY 


There were 54 patients who were operated upon without previous or subse- 
quent irradiation. Forty-two of this number survived operation. The mortality 
in this group was the highest because of the urgency of operation, vision was 
greatly reduced, and in many instances a large intracranial extension of the 
adenoma was found. Thirty-seven of the survivors have been followed up from 
1 to 20 years, with an average survival of 7.8 years and an average improvement 
period of 6.1 years. It is known that 28 of the 37 have lived from 5 to 20 years, 
and 23 have maintained their improvement for the periods they have lived. 


SURGERY AFTER RADIATION 


In this group there were 61 patients, 5 of whom died after their primary opera- 
tions. Of the 56 survivors, all lived from a few months to 20 years, for an average 
of 7.1 years, and maintained improvement for the periods they lived. 


RADIATION AFTER SURGERY 


Twenty-five patients were given a course of irradiation following the surgical 
removal of their adenomas. All but one of these have been followed from 1 to 
16 years, and they have lived an average of 8.2 years, with improvement for an 
average of 7.2 years. Twenty-two patients are known to have lived from 5 to 16 
years, and 18 maintained their improvement for 5 to 16 years. 

It is perhaps of some significance that this group showed the longest average 
survival and maintenance of improvement, a fact stressed by others, notably 
Henderson, in reporting Cushing’s series in 1939. 

In our group of operative patients, 96 (78 per cent) of the 123 survivors lived 
from 5 to 22 years, and of the latter, 89 per cent maintained their improvement 
for the periods they lived. 


RADIATION ONLY 


One hundred ninety-four patients have been treated by irradiation only. Their 
adenomas, therefore, have not been verified histologically, but there can be little 
doubt as to their lesions since roentgenograms showed that they all had an 
enlarged, ballooned-out sella turcica as well as other pituitary stigmas, such as 
optic atrophy, visual field defects, acromegalic features, amenorrhea, or other 
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characteristic evidences of pituitary disturbance. No doubt an occasional mistake 
in diagnosis will come to light in this group, but this will be so rare that statistics 
will not be changed significantly. 

Of the total, there were 103 who had no visual disturbances but were treated 
because of glandular deficiencies, headaches, or to prevent the advancement of 
their acromegalic features. With these we are not concerned in this communica- 
tion, because they would rarely, if ever, come into the operative category. 

The remaining 91 patients had some degree of visual loss, varying from rather 
slight to severe impairment, and so far radiation alone has improved their eye- 
sight to a useful level or held it at an adequate level if it was only moderately 
impaired, so that surgical removal of the adenoma has not been necessary. 

It would seem highly significant that of these 91 patients with visual loss 
whose eyesight has been maintained at a useful level by radiation alone there 
were only 33 in the 17-year period, from 1932 to 1949, whereas the other 58 were 
treated in the 6-year period, from 1950 to 1955. 

The most frequent question which has been raised as to the advisability of 
irradiation for pituitary tumors relates to any possible damage to that portion 
of the brain in the vicinity of the growth. 

It is felt by some that radiation is likely to cause hemorrhage into an adenoma. 
A few instances of such an occurrence were present in the earlier years of our 
experience, but incidents of this kind have practically disappeared since we have 
been giving smaller doses over a greater length of time. In a very small number 
of patients a slight hemorrhage has at times been suspected, but by careful 
checking of the visual fields at weekly intervals, their vision has gradually 
cleared up without the necessity of operating. We feel that the tendency of 
hemorrhage to occur is definitely related to the larger daily doses which were 
given originally. This is a possibility to be kept in mind, however, and, obviously, 
if serious and rapid visual loss should occur during treatment or subsequently, 
prompt operative intervention is mandatory. 

If radiation directed toward a pituitary adenoma has ever caused cataract, as 
has been suggested, it simply means that the rays have not been delivered through 
the correct areas of the skull. 


Comment: Patients who have pituitary adenomas frequently consult the ophthal- 
mologist initially. Thus the changes in the visual field, the optic nerve atrophy and the 
associated physical signs are often first recognized by the ophthalmologist, who then 
becomes more or less responsible for the type of treatment. This is particularly true be- 
cause the neurosurgeon’s decision concerning therapy is frequently based upon the nature 
of the visual field defect and its course. 

The question of whether the disease should be treated with radiation or with surgery 
is one that has caused considerable comment in the literature. Dr. Bronson S. Ray, 
who discussed Dr. Horrax’s paper at the American Medical Association meeting in June, 
1957, points out that with higher voltage machines, such as the 2,000,000 volt reported 
by Horrax, an arbitrary tumor dose of 4000 r can be delivered quickly. However, he indi- 
cates that by using four ports or a rotation device a similar dose can be delivered in less 
than 30 days using standard x-ray equipment. 
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The crux of Dr. Ray’s discussion involves whether it may be unsafe to initiate or con- 
tinue radiation treatment in the presence of impaired vision. If radiation therapy is used, 
how can one be sure that the incomplete return of vision observed when treatment is 
terminated might not have been improved either initially or even later by surgical treat- 
ment of the adenoma? He emphasizes, too, that vision which is failing rapidly will prob- 
ably be jeopardized by the initiation or continuation of radiation therapy. 

It is necessary, therefore, that careful and intelligent evaluation of visual tests be made 
not only before radiation treatment is started but daily, if necessary, during the period of 
treatment. A rapid decrease in vision or peripheral field is then a signal for surgery. 
Ray believes that the neurosurgeon is best equipped to do this perimetry and evaluation, 
from the standpoints of interest and of experience. One’s attitude concerning this, of 
course, must be markedly biased by the procedures of his own institution concerning 
whether the neurosurgeon or the ophthalmologist is responsible for the perimetry. 

Dr. Ray advocates surgical removal of pituitary adenomas in any case which shows 
significant defects in the field of vision or reduction in visual acuity below reading vision 
in either eye. He states that with operative removal of pituitary adenomas his mortality 
is less than 3 per cent. Additionally, he has been recently treating acromegalic patients 
with total hypophysectomy with the most gratifying and unexpected reversal of their 
disease. 

Frank W. NewELL 














THE LACRIMAL SYSTEM 


DACRYOCYSTORHINOSTOMY WITH POLYETHYLENE TUBING: 
A SIMPLIFIED TECHNIC 


G. BonaccoLto 
Department of Ophthalmology, St. Clare’s Hospital, New York, New York 
J. Internat. Coll. Surgeons, 1957, 28: 789-796 


The dacryocystorhinostomy presented in this article is a simplified form of 
Arruga’s operation. It has given satisfactory and long lasting results in restoring 
the normal function of the lacrimonasal drainage of tears. The chief modification 
lies in a unique use of polyethylene tubing (Fig. 1) to create a permanent fistula 
between the nasal mucosa and the mucosa of the lacrimal sac. Other differences 
lie in the approach to the lacrimal sac, in the method of incision, in the trephining, 
and in the type of instruments used during the operation. All previous attempts 
to use polyethylene tubing to connect the canaliculus with the nasal passages 
have failed to produce constant results, because (1) when the fine tubing used was 
of about the same diameter as the canaliculus, it was not wide enough to create a 
permanent fistula of sufficient size between the lacrimal sac and the nasal mucosa, 
and (2) if the tubing was very large, it created too large an aperture of the punc- 
tum and the canaliculus and so caused recurrent epiphora. Another difficulty en- 
countered in the standard dacryocystorhinostomy is that it requires an accurate 
approximation of the perforated sac wall to the nasal mucosa by direct sutures. 
These sutures, however, invariably slough off before a strong union of the ap- 
proximated edges can be obtained. 

These difficulties are avoided by the author’s simplified technique because 
(1) the tubing inserted into the canaliculus is small enough not to distort the 
normal lumen, and (2) larger tubing is laid across the artificial foramen, pre- 
venting osseous growth and giving the mucosae a chance to merge, thereby 
creating a large and permanent fistula. 

Good anesthesia is of paramount importance because it is distressing to have 
the patient complain of pain during the operation. The local anesthetic is applied 
through the nose by introducing a small cotton tampon soaked with a solution of 
cocaine 4 per cent with epinephrine 1:1,000 and inserting it all the way up the 
nasal cavity until it reaches a point corresponding to the area that will be tre- 
phined. Externally, procaine hydrochloride, 2 to 4 per cent, is injected deeply 
into the region around and beyond the sac. In addition, 1 cc. is injected around 
the foramen of the supraorbital and infraorbital nerves. 

A semilunar incision 2.5 em. in length, which must be 2 to 3 mm. from the 
inner canthus and must be superficial until the underlying structures are recog- 
nized, is then made so that one-third of the incision is above and two-thirds are 
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Fic. 1. Polyethylene tubing. A, tubing of small caliber. B, tubing of large caliber 
with sealed end. C, small caliber tubing through a perforation in the large tubing and the 
emerging end knotted. D, small caliber tubing pulled back through the large caliber tubing 
with knot against perforation. (Courtesy of G. Bonnaccolto: J. Internat. Coll. Surgeons, 
1957, 28: 789.) 


below the medial canthal ligament. This incision is deepened with blunt scissors, 
always with care to avoid the angular vein by withdrawing it toward the nose 
with a small retractor. As soon as the medial ligament is exposed, it is used as a 
guide, and the section is carried down to its insertion at the anterior crest of the 
lacrimal fossa. At this point the ligament is grasped with fixation forceps and 
severed from its insertion. The periosteum is separated with a periosteal elevator 
all the way down to the fossa, exposing the posterior wall of the lacrimal sac. 
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An Iliff-Stryker electric trephine 1 cm. in diameter is applied to the bone, one- 
ialf on the anterior crest and the other half on the lacrimal fossa. A special 
oncave metal guard protects the sac while affording support for the trephine 
Fig. 2). This trephine has two advantages: (1) while perforating the lacrimal 
sone in an oscillatory motion, it will not damage the underlying nasal mucosa, 
nd (2) with it, a disk of bone can be removed in one piece, which eliminates the 
plinters caused by the use of hammer and chisels. 

To facilitate recognition of the entire thickness of the wall of the lacrimal sac, 

cc. of penicillin suspension may be injected through the canaliculus into the 
uw. This distends the posterior wall so that the incision can readily be made 
hrough its entire thickness. The canaliculus is probed to make sure that pene- 
ration of the lacrimal mucosa is complete. At times it is more practicable to 
uttonhole the posterior wall by grasping its surface with forceps and cutting it 

ith concave scissors. The already exposed nasal mucosa is then incised with a 
nife. 

Polyethylene tubing of small caliber (outer diameter, 0.61 mm.) is then intro- 
uced through the canaliculus and made to emerge through the incision of the 
i¢ wall. This end of the tubing is then inserted through a small opening into a 
reviously sealed end of large tubing (outer diameter, 5.95 mm.). The distal end 

of the small tube emerging from the open end of the large one is knotted (Fig. 
(’) to insure its being held in place. The open end of the large tube is now 
utroduced through the perforation of the lacrimal bone into the nasal cavity 
nd is made to emerge from the nose (Fig. 3). The small tube is then pulled 
through the canaliculus; as this is done, the sealed end of the large tube enters 








Fia. 1 Fia. 2 
Fic. 2. Trephine perforating the lacrimal bone with concave metal guard protecting 
the sae. (Courtesy of G. Bonnaccolto: J. Internat. Coll. Surgeons, 1957, 28: 789.) 
Fic. 3. Small caliber tubing through the canaliculus; large caliber tubing through the 
bony opening into the nose and emerging from the nostril. (Courtesy of G. Bonnaccolto: 


J. Internat. Coll. Surgeons, 1957, 28: 789.) 
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the sac cavity (Fig. 1D), while its body remains lying across the bony perforation, 
enhancing the approach of the nasal mucosa to the sac mucosa and creating a 
substantially large and permanent fistulization. After closure of the skin, the 
small tube is anchored to the forehead with adhesive tape. A pressure bandage is 
applied and left in position for from 5 to 7 days. The silk sutures closing the skin 
are generally removed 7 days after the operation, but the tubing itself is kept in 
place as long as possible, usually for from 15 to 20 days after the operation. 

With this simplified approach, gratifyingly rapid recoveries have been seen 
following the establishment of the patency of the lacrimal apparatus, to the full 
satisfaction of the patient. 


Comment: The use of polyethylene tubing from the sac into the nasal cavity was sug 
gested by Summerskil and has merit. It does not suffice to insure a patent lumen between 
the sac and nasal fossa unless, as the author stresses, thelacrimal sac mucosa is well 
identified and the nasal mucosa osteum is exactly adjacent to it. The use of the two sizes 
of polyethylene tubing joined as the author suggests is ingenious, but also not too practical 
The importance of keeping the longer tube in place by suspending it through the canalicu 
lus is negated by the canaliculitis incited by the polyethylene through the canaliculus 
The pumping action of the canaliculus during blinking incites irritation of its lumen if it 
holds a fixed polyethylene tube, whether large or small. 

J. V. Cassapy 
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THE ORBIT 


TREATMENT OF ORBITAL ANGIOMA BY PUNCTURE AND 
SUCKING OFF THE BLOOD CONTENTS 


V. SPANYOL 


Ophthalmologic Department of the District Institute for Public Health in 
Zilina, Czechoslovakia 


Klin. Monatsbl. Augenh., 1957, 131: 448-451 


The author reports on an 8-year-old girl and an 11-month-old boy with orbital 
angioma who were treated successfully by puncture and sucking off the blood 
contents. Using a 2- to 3-cm. needle, the puncture was made at the upper outer 
orbital border parallel to the orbital wall. When the cavernoma was entered the 
syringe immediately filled with blood. Suction was continued until blood was no 
longer discharged and until air bubbles appear in the syringe. Exophthalmos 
immediately subsided. A pressure dressing was applied and the patients were 
placed in bed for rest. The pressure dressing was replaced by a light dressing after 
24 hours, and this dressing remained for 1 week. About 4 cc. of blood was re- 
moved in each of the patients. In the older patient, removal of the blood contents 
was repeated twice at weekly intervals because of repeated accumulation of 
blood in the angioma. After the third intervention the exophthalmos did not 
recur. In the infant, the exophthalmos did not recur after the first procedure. 

This method of treatment for orbital angioma is particularly recommended for 
infants in whom more radical surgical intervention such as orbitotomy or Krén- 
lein operation, may result not only in cosmetic disfigurement, but in an irrep- 
arable asymmetry of half of the face. A radical operation may still be performed 
if several attempts at puncture have failed. Puncture and suctioning off of the 
blood contents is indicated also in patients in whom protrusion of the bulbus has 
been caused to such an extent that the bulbus is no longer covered completely 
by the eyelids, and the cornea, therefore, may be endangered, making an im- 
mediate correction of the exophthalmos necessary. 


Comment: In several cases of orbital angiomata in infants and children, I have observed 
a recurrence of the proptosis within a period of 9 to 12 months after the initial excision 
and ligature of the mass. In these situations, the orbit was re-explored only to find a huge, 
dilated, blood filled sinus rather than the expected recurrence of the angioma. In such 
cases, a withdrawal of the blood through a needle puncture of the blood cyst resulted in 
a cure based on a period of follow-up observation of several years. From this experience 
I know that a hemorrhage into a sinus cavity within the orbit can be successfully managed 
by simple withdrawal of the blood. However, I have not attempted this simple procedure 
as an initial method of treatment, such as in the two cases described by the author. 

First, I would be hesitant to say that a true angiomatous new growth could be cured 
by evacuation of its blood. Secondly, I would be most hesitant to base any claim of suc- 
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cessful treatment of these particular lesions upon a follow-up period of only several 
weeks, such as in the cases reported. 

It cannot be denied that some of the angiomatous lesions of infancy undergo a spon- 
taneous resolution after an initial period of enlargement. This is more prone to occur with 
the “strawberry” type than the “cavernous” type, and I think the lesions involving the 
face are more prone to spontaneous cure than are similar angiomas in the orbit. In those 
situations wherein the tumor is destined to ultimate shrinkage, the evacuation of blood 
by needle puncture not only will reduce the tumefaction but lead to the false assumption 
that the treatment effected a cure. 

By reason of the high percentage of angiomatous masses that spontaneously disappear, 
some ophthalmologists have advised a “wait and see” attitude as regards cavernous 
angiomas of the orbit. The drawback to such advice is that the lesion may continue to 
grow instead of shrinking. If the former occurs, some of these cavernous hemangiomas 
of the orbit become veritable monsters before they are eradicated. To eradicate some of 
these growing hemangiomas may require a combination of ligature, surgical diathermy, 
and extensive radical surgery to the point where permanent impairment of eyelid function 
or ophthalmoplegia results. Since the lesions are easily treated when small, I favor treat- 
ment in all cases rather than withholding treatment to see if the mass will disappear but, 
at the same time, risking uncontrolled growth. 

Since I have an aversion to the blind introduction of needles into the depths of the 
orbit for purposes of either diagnosis or treatment, I doubt that I will attempt the author’s 
method of management in the initial stages of orbital angioma. 

Joun W. HENDERSON 
Rochester, Minnesota 





THERAPEUTICS 


COMPARISON OF OCULAR REACTIONS USING PENICILLIN 
AND BACITRACIN OINTMENTS IN OPHTHALMIA 
NEONATORUM PROPHYLAXIS 


A. M. MARGILETH 
Chelsea, Massachusetts 


J. Pediat., 1957, 51: 646-651 


The frequent occurrence of reactions to silver nitrate, which has been reported 
to be as high as 100 per cent, led the author, three years ago, to begin using 
penicillin ophthalmic ointment for prophylaxis in the eyes of the newborn. Six 
months later a controlled study was undertaken to determine the comparative 
frequency and severity of ocular reactions after the use of penicillin and baci- 
tracin ophthalmic ointments. The disadvantage of using penicillin in ophthalmia 
neonatorum prophylaxis is that penicillin is ineffective against most Gram nega- 





m 
ba 
in 
on 
ex 
int 
fa 
ne 


tic 
Si 


ort 
no 
str 
inf 
Wit 
eve 
usi 
oin 
oin 


inc] 
infe 
it h 


seri 


+, 2 eS 





CLINICAL PRACTICE 263 


tive organisms. In addition, a severe ocular reaction may occur after a few instil- 
lations of penicillin ophthalmic ointment. It may also be possible to sensitize an 
infant to penicillin at birth so that a systemic reaction would be produced if 
penicillin were given later in life. Bacitracin, on the other hand, is bactericidal 
and is effective against many coccal (including the gonococcus) and some bacil- 
lary forms. It is virtually nontoxic when used topically, and its potency is stable. 
As compared with penicillin, it would rarely be given systemically later in life. 
Primary hypersensitivity reactions to bacitracin are rare, and allergic manifesta- 
tions are practically nil. 

Several authors have advocated that no prophylaxis be given or that the eyes 
be simply irrigated with isotonic sodium chloride solution or washed with a 
Zephiran solution. These suggestions are the result of a decreased frequency of 
gonorrheal ophthalmic infections in the newborn period, and of the ability of 
antibiotics to control such infections quickly when they do occur. 

The purpose, then, of this study was both to evaluate the type of ocular reac- 
tion to bacitracin and penicillin ophthalmic ointments and to determine, if pos- 
sible, their effectiveness in preventing infections of the newborn infant’s eyes. 

Penicillin, in the form of either penicillin aqueous drops or penicillin ophthal- 
mic ointment, was used for ocular prophylaxis in 5,394 newborn infants and 
bacitracin ointment was similarly used in 2,380. There were no severe reactions 
in either of the two groups, and the mild and moderate reactions amounted to 
only 1 per cent of the total in each group. The low frequency of reactions was 
expected because the ointment was applied only once. The difference in ocular 
infection rates between the two ointments was not remarkable. An interesting 
fact was that all of the bacteria obtained in the bacitracin group were Gram 
negative and that no staphylococci were cultured. 

Allen has recently pointed out that most of the ophthalmic ointment or solu- 
tion is washed out of the conjunctival sac within 20 minutes in the normal eye. 
Since this is so, it may be wondered whether it is of any value to administer one 
application of an antibiotic or of silver nitrate to the newborn infant’s eyes in 
order to prevent an ocular infection, especially as gonorrheal conjunctivitis can 
now be treated so effectively with penicillin given intramuscularly. The author 
strongly believes that the best prophylaxis would be to observe the newborn 
infant’s eyes carefully for any signs of infection for several days after delivery 
without touching the eyes or using anything in them at birth. At present, how- 
ever, and until definite conclusions can be reached in regard to the necessity of 
using any prophylaxis at all, a safe, effective, and nonirritating bactericidal 
ointment should continue to be used in the newborn infant’s eyes. Bacitracin 
ointment seems to be such a preparation. 


Comment: The problem of preventing the rare case of gonorrheal ophthalmia or of 
inclusion blennorrhea in the newborn without damaging the eyes of thousands of un- 
infected infants is intriguing. Is it better to omit prophylaxis and to treat the disease after 
it has developed? In the case of inclusion blennorhea, this might be permissible. 

Gonorrheal ophthalmia, on the other hand, is a blinding disease which in Ormsby’s 
series (Am. J. Ophth., 1955, 39: 90) occurred in 5 out of 2,020 infants receiving no pro- 
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phylaxis. Even though modern treatment is effective, abandonment of prophylaxis 
does not appear justifiable in the eyes of this reviewer. 

Undoubtedly, there are many drugs which can prevent gonorrheal ophthalmia in 
the newborn. Bacitracin ointment appears to be one of them. However, all personnel 
should be alert to the possibility of spreading virus infections by the use of a single tube 
of ointment for 25 to 30 newborn infants. Such viruses include inclusion blennorrhea and 
members of the adenovirus series. As King (Am. J. Ophth., 1953, 36: 1389) has empha- 
sized, a sterile intermediary applicator should be used for each patient. 

The search for new prophylactic agents will go on. In Massachusetts, however, the use 
of silver nitrate 1 per cent has proved so satisfactory that no change is contemplated in 
the foreseeable future. Not the least of its advantages is that silver nitrate for neonatal 


prophylaxis is dispensed from a dated, unit-dose container. 
Henry F. ALLEN 


COMBINED ACTION OF DIAMOX AND POTASSIUM 
BICARBONATE IN THE TREATMENT OF 
CHRONIC GLAUCOMA 


D. A. CampBELL, M. Jones, N. E. A. Renner anv E. L. Tonks 
Research Department, Birmingham and Midland Eye Hospital 
Brit. J. Ophth., 1957, 41: 746-758 


It has been well established that Diamox causes excretion of cations, especially 
sodium and potassium, and that in conditions of sodium depletion potassium 
may be excreted in place of sodium. In fact, the administration of potassium 
bicarbonate will increase the systemic effects of Diamxo. 

In common with other observers, the authors have noticed that patients under 
treatment with Diamox often complain of paresthesia and that this symptom is 
sometimes associated with a relatively low level of blood potassium. It is inter- 
esting to note in this respect that Becker and Middleton have reported the relief 
of paresthesia and other side effects by the addition of potassium chloride given 
by mouth. On a pharmacologic basis, the continued use of Diamox could not be 
expected to be beneficial in the treatment of chronic glaucoma, since a single dose 
engenders a state of acidosis from which the body may take 2 to 3 days to re- 
cover. In fact, Arruga (1955) pointed out that, whenever Diamox has been used 
over long periods with success, it has always been employed in combination with 
miotics. It is highly probable that the latter masked the diminishing effect of 
Diamox. Thus experiments were designed to elucidate this point as well as to 
investigate the effects of the addition of a potassium salt. 


EXPERIMENTS 


The authors made a detailed study of the effect of Diamox in three patients 
affected with open angle glaucoma. They were selected from the glaucoma clinic 
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because they were unwilling to undergo any further surgical treatment, and their 
glaucoma had ceased to be controlled adequately either by miotics alone or by 
the administration of Diamox in frequent doses (usually 250 mg. once or twice 
daily). In each patient renal function was normal. 

The following investigations were made in sequence: (a) Diurnal variation of 
the intra-ocular pressure, in the resting state (mm. Hg Schiotz). (b) A study of 
the effect upon intraocular pressure of a daily single dose of 250 mg. of Diamox 
on consecutive days. (c) A study of the combined effect of Diamox (250 mg. 
daily) and potassium bicarbonate (1 gm. three times a day) administered at 
7 a.m., 2 p.m., and 7 p.m. (d) The correlation of the effects of Diamox on intra- 
ocular pressure with systemic effects, in respect to the variations in urinary 
volume, and sodium and potassium excretion. 

Findings in these patients indicated that a diminishing fall in intraocular 
pressure on successive days corresponded with a decline in the systemic effects of 
the drug, as shown by the changes in the pattern of urinary excretion. The ad- 
ministration of potassium bicarbonate in doses of 1 gm. three times a day, to- 
gether with 250 mg. of Diamox daily, restored the response and proved effective 
in controlling the intraocular pressure for a considerable period. It also prevented 
the occurrence of unpleasant side effects. This treatment has certain advantages 
over the use of Diamox combined with miotics, but before it is adopted it is 
recommended that investigations should be carried out with the patient in 
hospital in respect to urinary function, diurnal variation of intraocular pressure, 
and the response of the individual to Diamox and potassium bicarbonate. During 
treatment the intraocular pressure and the blood potassium should be estimated 
at regular intervals. 


Comment: This interesting paper confirms several well known facts concerning glaucoma 
and its therapy. First, the presentation demonstrates that it is necessary to determine the 
diurnal fluctuations in the intraocular pressure before considering the patient well con- 
trolled on any therapeutic regimen; that patients will develop a resistance to Diamox; 
and that the glaucoma in some patients can be controlled by Diamox alone. It has also 
been well demonstrated by clinical reports on acetazoleamide that Diamox can be mis- 
used by expecting inadequate amounts and infrequent dosage to control chronic glaucoma. 
A single dose of Diamox, 250 mg., usually produces its effect on the formation of intra- 
ocular fluids for 6 to possibly 8 hours. If a single dose is employed, this will result in an 
inadequate around-the-clock tension control in spite of normalization at the time of the 
office visit. Therefore, it is quite essential that 24-hour tension curves be obtained—in all 
patients, preferably, but certainly in any patient who is placed on one or two doses per 
day. Regimens which employ a single dose of Diamox might be able to control intraocular 
pressure only if there was a required suppression of secretion for a 6-hour period each day, 
and if this necessity for suppression of formation of aqueous humor occurred at the same 
time each day. 

One must constantly be aware of the fact that the basic defect in most glaucomas 
is the obstruction of aqueous outflow. Miotics attack this fundamental fault, whereas 
Diamox works at the site of formation of fluid and should be reserved as an additional 
form of medical therapy, not a primary one. 

Most of us are inclined to accept a therapeutic regimen for a drug on the basis of the 
clinical experience that has been worked out by others. Fortunately there are individuals 
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with sufficient imagination, such as the present authors, to reinvestigate the modes of 
administration and effect of an agent which already seemed to have a pattern of action and 
characteristics well formulated for clinical use. Therefore, they were able to show that a 
single dose of Diamox per day could be helpful in the control of cases of glaucoma when 
fluctuations were plotted accurately and the Diamox was prescribed at the proper time as 
hown by the diurnal fluctuations. If anyone is to try this method with or without potas- 
sium bicarbonate, however, it is essential that it be done with a definite knowledge of the 
siurnal curve. 
d The mechanism of resistance to Diamox cannot be definitely established at present as 
ertains to the eye, for the exact method by which Diamox affects the ciliary processes 
ps not known. The authors’ data suggest that the use of potassium bicarbonate along 
iwith Diamox overcomes the resistance to Diamox. There is no data showing the effects 
of potassium bicarbonate alone on intraocular pressure, but the authors are probably 
correct in assuming that the potassium bicarbonate is enhancing the Diamox action on 
intraocular fluid formation. The data fit in well with the observations of Kinsey and his 
coworkers that rabbits which were resistant to the action of Diamox and showed no fall 
in intraocular pressure after its use were made responsive by increasing the amount of 
salt in their diet. Campbell and associates’ results indicated that the administration of 
potassium bicarbonate favored the conservation of sodium as had been shown by earlier 
workers. Aldosterone, which has a marked effect on electrolytes, makes the resistant 
rabbits more susceptible to intraocular pressure changes from Diamox (Kinsey). All of 
these data stimulate a great deal of interest in the relationship of electrolyte distribution 
to the maintenance of intraocular pressure. Diamox loses its renal effect in the presence of 
acidosis but appears to maintain its ocular effect. It has also been demonstrated by Becker 
that the Diamox will work in the nephrectomized animal, so that this enhancing effect 
of potassium bicarbonate need not occur through the kidney. 

It is essential to stress that there are dangers to excessive intakes of potassium. Changes 
may occur in the electrocardiograph. Muscular paralysis and paresthesias have been en- 
countered. It is probable that the specific factor in these changes is the rise in extracellular 
potassium levels, but there is no evidence to date that increases in cell potassium are 
productive of symptoms or altered function. In general, excesses in the intake or output 
of potassium are met by transient incorporation of the ion into cells, as well as by subse- 
quent increases in the urinary output. These mechanisms of adaptation can, however, be 
overwhelmed by an excessive intake or reduced output. Under such circumstances the 
net amount of potassium rises. 

It is conceivable that a schedule could be worked out whereby Diamox and potassium 
bicarbonate can be used so that the resistance to Diamox can be delayed or reduced. 
There is no doubt, however, that patients can be carried with Diamox and miotics for 
several years when miotics alone have proved inadequate. Not all patients develop early 
resistance. This author has seen patients who were controlled by miotics plus Diamox 
whose glaucoma was no longer controlled with cessation of Diamox therapy but were 
once again controlled with reinstitution of acetazoleamide therapy. It is also possible to 
have patients fail to respond to Diamox and miotics who then will respond to the same 
miotics plus dichlorphenamide or some other carbonic anhydrase inhibitor. 

It might have been informative in these cases if tonography had been performed before 
and after starting them on long continued therapy with Diamox and potassium bi- 
carbonate. It would be interesting to learn whether the measurements of outflow of 
aqueous from the eye showed any indication of an increasing resistance on a regime which 
employed only Diamox and potassium bicarbonate to control the intraocular pressure. 
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Measurements of the resistance to outflow are important, for it may be that the ap- 
parent resistance to Diamox is not because its of inability to suppress the formation 
of aqueous humor, but rather stimulation of measures which tend to increase the resistance 
to outflow, in which case its long continued use would not be desirable. 

This study of Dr. Campbell and coworkers is quite stimulating, for it points up the 
necessity for further study of the base binding capacity of the blood, the electrolyte dis- 
tribution of the blood, and the influence of pH changes on aqueous humor formation. 
Friedenwald had suggested a few years ago that the Diamox acts within the cells of the 
ciliary processes perhaps by affecting the normal buffering capacity of the cell, which will 
therefore lead to pH change within the cell. All of this at the present time is theoretic, 
and further studies of this sort are necessary to clarify the mechanism of action of this 
drug. Although Diamox is suppressive in its action on aqueous humor formation, it is 
certainly exciting in stimulation of studies of its pharmacology. 

IrvinG H. LEopoip 


THE TREATMENT OF IRIS HERNIAS WITH 
TRICHLORACETIC ACID 


M. A. MEUNIER 
The Unwersity Clinic of Ophthalmology, Brussels, Belgium 
Bull. Soc. belge d’ophthal., 1957, 116: 395-402 


Trichloracetic acid (CCl;-COOH), which is used in medicine for its caustic 
action, is obtainable in the form of colorless crystals with an odor similar to that 
of acetic acid. In ophthalmology it may be used in a saturated solution for the 
cauterization of either corneal ulcers or prolapsed irises. Prolapse of the iris may 
follow perforating wounds of the cornea or the limbus, whether accidental or 
surgical in origin. If the wound is large enough, the iris, under the effect of the 
ocular tension, may push forward and become wedged in it. The result will be 
either a hernia or prolapse of the iris, or its entrapment, according to whether it 
extends beyond the wound margins or not. The complications that may ensue 
are reopening of the wound, infection, significant astigmatism, signs of irritation 
(photophobia, tearing, pain), and ocular hypertony. 

Posttraumatic iris hernias require emergency surgical treatment. If the iris is 
simply caught in the wound, it may be reduced, after which pilocarpine should 
be instilled. When reduction is not possible, the iris may be left as it is because, 
although the pupil will be deformed, function is scarcely ever disturbed. If, on 
the other hand, the iris is truly herniated, the treatment will depend on the con- 
dition of the wound and the length of the interval between injury and operation. 
If the wound is clean, if the iris is intact, and if the operation is performed within 
the first few hours, reduction may be attempted; if this fails, or if the wound is 
contaminated or the injury to the iris too extensive or the operation too long 
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delayed, the herniated portion should be resected, taking care to draw the iris 
out far enough to be able to make the cut in healthy tissue. The remainder of 
the iris should then be reduced and the pupil contracted to prevent the formation 
of anterior synechiae. In addition corneal or scleral sutures, or a conjunctival 
covering, may be used as needed. 

If the prolapse is of 2 or 3 days’ duration, however, adhesions may compel 
the use of either a conjunctival covering after excision of the herniated portion, 
or electrocauterization (cases of sympathetic ophthalmia have been reported 
after this procedure), or diathermy, or cauterization with trichloracetic acid, the 
method preferred by the author. Trichloracetic acid cauterization may also be 
used in the case of slight prolapses with small corneal or scleral wounds for which 
sutures are not needed. 

The incidence of postoperative prolapses of the iris, which occur chiefly after 
operations for cataract, has been greatly reduced by improvements in operative 
technic. In spite of all precautions, however, they still occur in some patients 
and, since their direct cause is an abrupt rise in ocular tension produced by 
coughing, vomiting, blepharospasm, contusion, agitation, or lack of docility, 
they are mostly to be feared in those who are nervous and restless. Immediate 
herniation of the iris is rare. As a rule, the prolapse occurs some time after the 
operation and is most frequently discovered at the first dressing. At one extreme 
lies the voluminous, dark brown or black type of hernia that forces the edges of 
the wound apart and projects beyond them; it may be either bare or covered, 
according to whether a conjunctival flap was used or not. At the other extreme, 
with every possible intermediate form between, lies a simple catching of the iris 
periphery in the wound. The iris may be only slightly or even not at all visible in 
the wound, but the pupil will be deformed and displaced towards the entrapped 
portion. No treatment is needed for this simple form of herniation, but in cases 
of genuine prolapse an immediate reoperation may be performed. The excellent 
results obtained by trichloracetic acid cauterization, however, often make it 
possible to avoid a second operation with all its disadvantages. In cases in which 
the hernia is not too voluminous and when it is covered by a conjunctival flap, 
cauterization with trichloracetic acid is the treatment of choice. 

The technic is simple. After instillation of an anesthetic, the eyelids are sep- 
arated and held open with the fingers, or better still with a blepharostat; the area 
to be cauterized is dried with cotton or hydrophilic gauze; the herniated iris is 
then touched once or twice with the tip of a cotton swab stick that has been 
dipped into a saturated solution of trichloracetic acid. A wooden stick should be 
used instead of metal or glass, because the acid affects metal and because, unlike 
glass, the fibers of the wood retain the solution without any tendency toward 
the formation of a drop which might fall into the eye and spread into the tissues 
around the herniated area. As the tip of the applicator, which should be sharp- 
ened to a slightly blunt point, is pressed against it, the blackish herniated iris is 
immediately whitened by the action of the caustic. The eyelids should be kept 
open for a few instants so that the acid can be completely neutralized by the 
iris tissue; in this way, irrigation with isotonic sodium chloride solution becomes 
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unnecessary. If the eye has not been thoroughly dried, a few whitish streaks 
running towards the bulbar conjunctiva or the cornea may appear as the sat- 
urated solution becomes diffused in the tears, but no harmful sequelae will follow. 
his tolerance for the caustic solution is due not only to the fact that it is already 
diluted, but also to the qualities of the tissue itself; in fact, when the prolapse is 
‘covered by the conjunctiva, the conjunctiva resists the caustic effect but the 
inderlying iris is cauterized as if it had a selective sensitivity. At the most, in 
such cases, one or two supplementary applications may be needed. When exten- 
sive coagulation is needed, because of the extent of the prolapse, moderate pain 
nay be felt by the patient some hours later. The applications can be repeated 
laily or every other day for a total of from 1 to 8 sessions, according to the 
xtent of the prolapse and the presence or not of a conjunctival covering. If the 
yrolapse is discovered at the first dressing in an eye without a conjunctival flap, 
he application of the trichloracetic acid to the bare iris has the added advantage 
f creating a barrier to infection because of the coagulation of the iris proteins 
uthough, of course, the usual antiseptic and antibiotic precautions must also be 
taken. The effect of the caustic continues for several days so that, even if the 
hernia has not disappeared completely after the treatment, it will do so in the 
‘ourse of the following days. Moreover, the cauterization can be repeated if 
necessary. The scar produced in the herniated area is composed of highly re- 
sistant tissue; it is flat, smooth, uniform, and very firm. 

Although trichloracetic acid cauterization is not the only method of treating 
hernias of the iris, it has its indications and may render valuable service. It has 
the advantage of being not only simple and easy to execute but also highly ef- 
lective. 


Comment: The reviewer is of the opinion that most iris prolapses should be replaced or 
excised when discovered. However, no matter what one preaches or teaches, there is 
always the exception to the rule where, for some reason, a second major surgical pro- 
cedure is to be avoided. All major prolapses must be excised, but we may hedge on the 
small 1- to 2-mm protrusions of the iris. 

Having seen a number of such cases treated with diathermy and an actual cautery, | 
am firmly convinced that that method of treatment is to be condemned. The reviewer 
has used trichloracetic acid on the cornea, but never on the iris. I do not know if it will 
affect the iris and leave the underlying cornea intact. Should this procedure be used, one 
should be careful to follow the instructions and repeat it several times rather than to 
produce a real eschar the first time. I may try it the next time I have a small prolapse. 

P. Ross McDonatp 












































ANATOMY 
THE HUMAN OPTIC PAPILLA 
A DEMONSTRATION OF NEW ANATOMIC AND PATHOLOGIC FINDINGS 


J. Retmer WOLTER 


The Laboratory of Neuro-ophthalmology and the Department of Ophthalmologi 
of the University of Michigan Hospital, Ann Arbor, Michigan 


Am. J. Ophth., 1957, 44: 48-64 


The optic papilla of the human eye is composed of neurites, glia, connective 
tissue, and blood vessels, and its architecture is extremely complicated. Patho 
logic changes in human eye diseases very often affect the optic papilla. The new 
anatomic and pathologic findings presented in this paper, which is a continua- 
tion of two earlier studies, may explain some of the clinical observations com- 
monly made in patients with involvement of the optic nerve head in eye diseases. 
In this connection it must be emphasized that the optic nerve and papilla are 
parts of the central nervous system and not of a true peripheral nerve. 

The human eyes used in this study were obtained either after surgical enu- 
cleation or at post mortem. All eyes were fixed in formalin or bromformalin. The 
silver carbonate methods of del Rio Hortega were used to stain frozen sections 
of the optic nerves of the eyes. These methods make it possible to stain selec 
tively the neurites and the glial cells as well as the blood vessels and the connec 
tive tissue structures of the optic papilla so that their pathologic changes, if any, 
may be seen. 

The optic papilla virtually represents a round, sievelike structure at the 
posterior pole of the globe. Its architecture provides for a well protected outlet 
for all the neurites of the nerve fiber layer of the retina which form the optic 
nerve. There is as little weakening of the dense outer layer of the eyeball as 
possible. The supporting structures of the papilla consist of a posterior and an 
anterior portion. The posterior portion is formed by a sievelike, intertwined 
structure of connective tissue fibers and is known as the lamina cribrosa of the 
optic nerve. This structure is actually a part of the sclera. The anterior portion 
of the optic papilla resembles a shallow, caplike wicker basket and is composed 
of special retinal astroglia, with long processes (glial fibers) and small cell bodies, 
known as “spider cells.”” All the neurites of the nerve fiber layer of the retina 
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undergo in the papilla a 90-degree flexion from the retina into the optic nerve, 
and it is the function of the basket-like anterior portion of the optic papilla to 
protect and support these neurites at the vulnerable point of flexion. The spider 
‘ells, which are of neuroectodermal origin, form dense networks of glial fibers 
iround the bundles of neurites and around single nerve fibers with most of their 
ong processes. But they also send many processes to the capillaries contained 
vithin the basket, forming dense sheaths around them. This glial sheathing of 
he capillaries results in a functional separation between the mesodermal tissues 
if the blood vessels and the neurites. 

The glial basket of spider cells is closely connected with the lamina cribrosa 
vy its posterior surface or base. It is also connected at its margin with Bruch’s 
nembrane of the choroid, and with the ring shaped spore of the sclera at the 
nargin of the disk. 

Obviously, the caplike anterior glial portion of the optic papilla is an important 
supporting, protective, and nutritive organ of the optic nerve fibers which 
traverse it. Its anterior surface is mostly round, but it may show a central im- 
pression if there is a physiologic excavation of the optic disk. 

The sievelike structure of the lamina cribrosa is normally of a very regular 
ind delicate pattern. Intertwined connective tissue fibers which are found to be 
a direct continuation of the scleral connective tissue form many round holes for 
the bundles of neurites. These fibers are also directly connected with the walls 
of the central blood vessels. The perforations of the lamina cribrosa, however, 
contain not only the nerve fibers but also their accompanying system of astroglia 
which separates the connective tissue fibers from the neurites. This system rep- 





Fig. 1 Fig. 2 


Fic. 1. Drawing reconstruction of the caplike formation of spider cells of the anterior 
portion of the lamina cribosa. (Courtesy of Wolter, J. R.: Am. J. Ophth., 1957, 44: 48.) 

Fic. 2. Cross section of the normal human optic nervehead through the area of the lamina 
cribosa. The delicate architecture of the lamina cribosa and its anchorage in the surround- 
ing sclera and in the walls of the central vessels are visible. The dark stained surrounding 
area represents the dense scleral connective tissue. (Courtesy of Wolter, J. R.: Am. J. 
Ophth., 1957, 44: 48. 
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resents the supporting and nutritive structure of the single nerve fibers. The 
whole apparatus of the lamina cribrosa therefore resembles a coarse network of 
connective tissue fibers containing another more delicate network of astroglia in 
its spaces. 

No hypertrophy or active proliferation of the elements of the anterior glial 
basket of the optic papilla was observed under pathologic conditions. Advanced 
atrophy, however, appears in all the pathologic conditions that result in de- 
generation of the nerve fibers. Virtually complete destruction of the glial basket 
can often be seen in cases of advanced glaucoma. Hypertrophy of the glial and 
connective tissue structures of the lamina cribrosa occur in cases of primary 
and secondary optic nerve atrophy. Newly formed connective tissue fibers and 
hypertrophic astroglia then replace the degenerative nerve fibers. 

Posteriorly, the lamina cribrosa has no sharp limits. It is closely connected 
with the connective tissue structures of the pial septa of the optic nerve, which 
contain the blood vessels. Most of the meningeal fibers of the optic nerve head 
run in a longitudinal direction parallel with the blood vessels. Archlike fiber 
structures connect and reinforce these coarse formations at an angle of about 
90 degrees. 

All the connective tissue structures of the lamina cribrosa and the optic nerve 
are firmly anchored in the sclera of the globe or the dural sheath of the optic 
nerve. The loose network of bizarre connective tissue fibers of the arachnoid 
layer and the pial layer of the optic nerve represent the connection between the 
dense structures of the optic nerve. 

Knowledge of the architecture of the optic nerve is important for an under- 
standing of its pathology in papilledema. The existence of the loosely arranged 
spider cells and the lack of Mueller’s radial fibers in the anterior portion of the 
papilla explain the fact that a localized swelling and protrusion of the disk may 
occur. Extensive swelling of the retina in papilledema usually occurs much later 
in the clinical course and is explained by the destruction of the Mueller fibers 
at the disk margin. The elasticity of the glial basket of the papilla probably 
allows for a certain amount of swelling without irreversible damage to the 
neurites. The structures of the lamina cribrosa, however, are not so elastic and 
this fact seems to be the direct cause of the destruction and interruption of the 
nerve fibers in late stages of papilledema. 

The bulblike terminal swellings observed in the case of a 56-year-old man 
with advanced bilateral papilledema were identical with those seen in the 
cotton wool patches of the retina. It is known from general pathology that such 
terminal swellings always develop in the central and peripheral nervous system 
after the interruption of nerve fibers at the site of their injury. 

Histologic studies of old cases of papilledema with secondary optic nerve 
atrophy show that most of the neurites of the nerve fiber layer, the optic papilla, 
and the optic nerve disappear after some time. Secondary retrograde degenera- 
tion of the interrupted nerve fiber stumps is considered the reason for this fact. 
Interestingly, however, histologically complete optic nerve atrophy is prac- 
tically never seen. Some nerve fibers are always left, and this finding is regarded 
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as evidence for the existence of centrifugal nerve fibers in the human optic nerve 
that originate in the brain and not in the retina. 

Drusen of the optic nerve head constitute a very impressive clinical and histo- 
logic finding. Excluding the occurrence of bilateral drusen of the nerve head in 
normal eyes with normal visual acuity and visual fields, it may be said that 
these structures may develop under various conditions that result in an accu- 
mulation of necrotic substance on the disk accompanied by poor blood supply. 
They represent histologically polymorphous lamellar masses of hyaline sub- 
stances. They do not appear to represent a specific pathologic formation, and it 
is interesting to note that conditions which lead in one case to the formation of 
drusen of the optic nerve head may lead to so called cavernous atrophy in 
another. This latter condition is caused by liquefaction of the same necrotic 
substance that becomes hyalinized when drusen develop. 

Small round hyaline corpuscles are a very common finding in the nerve fiber 
bundles of the optic papilla under normal and pathologic conditions. They are 
very similar to those found in the nerve fiber layer of the retina and in the optic 
nerve itself. They may develop under certain conditions from degenerating 
astroglia as well as from nerve fibers. 

Mention has been made of the fact that some of the nerve fibers of the optic 
nerve, the papilla, and the nerve fiber layer of the retina originate in the brain 
and are therefore centrifugal in nature. It is possible to show histologically that 
some of these nerve fibers supply the blood vessels of the optic nerve and the 
retina. The centrifugal vasomotor nerve fibers represent only one of two nerve 
types found in the wall of the blood vessels of the human retina and optic nerve. 
The second nerve fiber type is represented by a very delicate system of network- 
like perivascular fibers. The existence of these two different vascular nerves in 
the human retina and optic nerve is considered histologic evidence for a double 
autonomic innervation of their blood vessels (sympathetic-parasympathetic?). 

The character of the astroglia of the optic papilla gradually changes as one 
proceeds posteriorly into the optic nerve. The astroglia of the optic nerve is 
similar to that of the white matter of the brain. Hypertrophy and proliferation 
of the astroglia is very often seen in human eye pathology after atrophy of the 
nerve fibers. The astroglia then fills the space of broken down neurites and 
virtually forms a glial scar. 

Microglia (Hortega glia) are always present in the optic nerve. They normally 
consist of small cells with short processes and round nuclei. The function of the 
microglia is to phagocytize the remnants of destroyed neurites of the optic nerve 
under pathologic conditions. The active microglia are large lipoid laden cells 
with a small round nucleus, known as “gitter cells” or granular compound 
corpuscles. 

These are just a few of the many new aspects of the anatomy and pathology 
of the optic papilla revealed by techniques which selectively stain the nerves 
and the glia. 


Comment: Wolter has made a most important contribution, not only to the under- 
standing of the anatomy of the optic papilla, but also to the interpretation of many 
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pathologic changes involving the disc. The field of ocular pathology has been so carefully 
gleaned that future progress would appear to be in the application to the eye of the technics 
developed for other tissues, as Wolter has done. The method used here to study the optic 
papilla discriminates the neurites, certain of the neurons, blood vessels and connective 
tissue. 

The most impressive finding, and one which appears to have much clinical significance, 
is the demonstration of the anterior neuroectodermal cup which protects the neurites of 
the nerve fiber layer as they make the 90-degree turn into the optic nreve. Its nearly 
complete destruction in advanced glaucoma naturally raises the question as to whether 
the form and substance of this anterior cup is a factor in the vulnerability to damage of 
the optic nerve in this disease. 

Wolter’s findings in drusen of the optic nerve should be considered in light of Petersen’s 
paper condensed on page 243 of this issue. It is evident that drusen may occur from a 
variety of causes and it would be interesging to learn if there is a difference between those 
associated with visual disturbance and those which are not. 

There is a vast amount of information to be obtained by means of this technic and 
we all anxiously await its introduction as part of the histologic routine in eye pathology. 
Frank W. NEWELL 
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BACTERIOLOGY 


A STUDY OF THE RELATIONSHIP BETWEEN ADENOVIRUS AND 
EPIDEMIC KERATOCONJUNCTIVITIS 


Cui1e TANAKA 


The Opththalmology Branch, National Institute of Neurological Diseases and 
Blindness, Bethesda, Maryland 


A.M.A. Arch. Ophth., 1958, 59: 49-54 


Epidemic keratoconjunctivitis (EKC) is an eye disease of well defined char- 
acteristics. The viral nature of this condition has been suspected for a long time, 
and claims of possible isolation of causative viruses have been made by several 
investigators. Until recently, however, there has been little agreement between 
the results obtained in different laboratories, and the etiologic importance of 
the reported agents has not been fully established. 

Since 1955, when Jawetz and his group isolated a new adenovirus, Type 8, 
from a case of EKC, various strains of this virus have been isolated from pa- 
tients with EKC in Japan and Saudi Arabia. Additional evidence of the close 
association of this virus with the disease was obtained by Jawetz in serologic 
studies in which 94 per cent of persons with a recent history of EKC from 
America, Europe, and the Orient were found to have neutralizing antibodies 
against adenovirus Type 8 in their convalescent serum at a dilution of 1:10 
or greater. Again, inoculation of adenovirus Type 8 onto human eyes has been 
shown by Mitsui and coworkers to produce typical clinical EKC. 

The present paper deals with serologic and virus recovery studies on a group 
of patients with clinical symptoms of EKC. The patients, 18 in number, were 
among those affected with typical or atypical forms of the disease during a 
widespread epidemic in Kumamoto, Japan. This epidemic was first mediated 
through a swimming pool in the downtown area, and at least several hundreds 
of persons were estimated by the Bureau of Health to have been infected during 
the five months the epidemic lasted. The epidemic picture was complicated by a 
separate epidemic of pharyngoconjunctival fever caused by adenovirus Type 
3 which occurred in the same city at almost the same season. This epidemic was 
mediated through a suburban pool. Both epidemics later spread over the entire 
city. 

All but 1 of the 11 patients with corneal opacities demonstrated neutralizing 
antibody response to Type 8 adenovirus; in general, they showed no response 
to Type 3 or Type 7. The 1 patient without antibody response to Type 8 was 
the patient with Type 7 infection. The 7 patients with atypical EKC without 
opacities generally showed a neutralizing antibody response to both Type 8 
and Type 3 adenovirus. Most of the patients with Type 3 responses, in fact, 
did not have corneal opacities. 
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These findings supply additional evidence to show that infection with adeno- 
virus Type 8 may result in the clinical picture of EKC. Although no control 
cases were included in this series, the isolation of additional strains of adenovirus 
Type 8 from patients with EKC and the almost constant occurrence of neutraliz- 
ing antibody response to this virus in patients with keratitis provide strong 
evidence in support of this hypothesis. It cannot be stated, however, that Type 
8 adenovirus is the only agent capable of producing the clinical picture of EKC. 
In fact, the patient who was infected with Type 7 adenovirus and who gave no 
indication of Type 8 infection displayed the typical clinical picture of the disease. 
Whether Type 7 adenovirus was the actual etiologic agent in this case cannot 
be stated at the present time; however, Ormsby and colleagues have reported 
the occurrence of superficial opacities in cases of conjunctivitis due to a variant 
of Type 7. 


Comment: This report by Tanaka is an important contribution to our knowledge on 
adenovirus infections of the eye. Since Rowe and his associates in Bethesda first identified 
this new group of viruses, many excellent epidemiologic studies have been reported from 
various parts of the world, but only a few by combined teams of ophthalmologists and 
virologists have been sufficiently extensive to establish the importance of the various 
types of adenovirus in the production of conjunctivitis and corneal opacities. 

Thygeson’s wide experience with EKC has led him to conclude that corneal opacities 
due to adenovirus infection could be differentiated into two types, namely the deep 
subepithelial infiltrates due to Type 8 (Trim) virus, and the minor superficial opacities 
frequently seen in Types 3 and 7 infections. Our experience in Toronto revealed that both 
Type 3 and 7 adenovirus infections in adults could cause subepithelial opacities which 
persisted up to 3 months in some eyes and up to 6 months in a few. Virus isolations and 
neutralization tests ruled out Type 8 as a cause of these opacities in our cases. EKC has 
been of rare occurrence in Canada, and the absence of neutralizing antibodies to Type 8 
adenovirus in our opacity cases simplified our studies. 

In Japan, EKC has been of frequent occurrence in epidemic form, and this is evident 
in Tanaka’s study, where neutralizing antidobies to Type 8 adenovirus were present 
along wth those to Type 3, when the Type 3 virus was isolated from cases of conjunctivitisi 
and keratitis. 

While it is still of interest to ophthalmologists to establish whether adenoviruses other 
than Type 8 can cause subepithelial opacities, there is accumulating increasing evidence 
that this is actually a fact, although Type 8 has undoubtedly the greatest affinity for the 
cornea. Of equal interest are the epidemiologic data presented in this paper, showing that 
a single epidemic was caused by Types 3, 7 and 8 adenovirus, all apparently spread in 
the swimming pools. In the Toronto epidemic of 1954 and 1955, Types 3, 7 and 9 were 
simultaneously spread through swimming pools, although no Type 8 virus or Type 8 
neutralizing antibodies were demonstrated at that time. 

Hues L. Ormssy 
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BIOCHEMISTRY 


ON THE FATE OF THE CORNEAL GRAFT 
AND 


ON THE METABOLISM OF THE CORNEAL GRAFT 


CLAES-HENRIK DOHLMAN 


The Chemistry Department II, Karolinska Institutet, Stockholm, and the Department 
of Ophthalmology, University Hospital, Lund, Sweden 


Acta ophth., 1957, 35: 286-302, 303-310 


Widely differing opinions have been expressed in regard to the question 
whether a corneal transplant will survive indefinitely in its new surroundings’ or 
whether it will be replaced, wholly or in part, by host tissue components. Unlike 
most other homologous grafts, which do not survive permanently (except those 
between homozygotic twins) but are destroyed as the result of an immune re- 
sponse of the host to the graft tissue, corneal grafts to avascular corneas usually 
meet with striking success. It might seem, therefore, that the cornea is not 
antigenic; but extensive experimental work has shown that, although it does in 
fact possess antigenic properties, they cannot give rise to an immune reaction 
in the absence of vascularization. Thus, if the corneal graft is not vascularized, 
there seem to be no immunologic obstacles to true survival of all the components 
in a clinically successful graft. 

Whether or not a survival of cells and extracellular tissue in the corneal 
transplant really occurs has been debated by many writers. From the extensive 
reviews of the literature recently made by Offret (1955), Paton (1955), and 
Thomas (1955), it appears that the three principal views on the fate of the 
graft are: (1) that it survives and there is a true healing; (2) that it dies and is 
then replaced; and (3) that it is in part slowly replaced by the substitution of 
elements from the host. 

True survival of the graft, which seems to be the theory with the largest 
number of advocates, is backed by authors who have had an opportunity to 
examine transparent human grafts. The collagen fibers, Bowman’s membrane, 
and Descemet’s membrane do not seem to be replaced, and most of the cell 
population is also preserved, according to this concept, in a clinically successful 
graft. 

The regeneration theory is backed by experimental findings by Salzer (1911), 
as a result of which he believed that the fixed cells as well as the lamellae die 
in toto and are replaced by keratoblasts originating from the host epithelium. 
Salzer’s findings were largely confirmed by later work on lamellar keratoplasty, 
and in 1952 van Alphen proved that the host cornea is able to build a cornea- 
like tissue in a grafted structureless medium (plasma film). 

The theory that there is a slow substitution of host elements for certain graft 
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elements is supported by Maumenee and Kornblueth among others. According 
to Maumenee, the epithelium disappears and is replaced by cells from the re- 
cipient cornea during the first postoperative week. Probably the endothelial 
cells are damaged and replaced as well. No massive destruction or replacement 
of the stromal cells occurs at any time postoperatively, even though slow sub- 
stitution may take place over a long period. Descemet’s membrane, Bowman’s 
membrane, and the collagen fibers of the stroma do not seem to be replaced. 
That host macrophages (tagged with a vital dye) may enter the graft was shown 
by Maumenee and Kornblueth in 1948 and by Mann in 1949. 

The susceptibility of the (vascularized) corneal graft to immune reaction seems 
to be limited to 6 or 8 weeks after operation. Loss of biologic individuality might 
be due to replacement of the graft keratocytes with recipient cells after this 
time. 

Most of the evidence on the survival or replacement of corneal graft con- 
stituents has been obtained from histologic studies in which it may be difficult 
or impossible to differentiate between the cells and tissues of the donor and those 
of the recipient. It therefore seemed of interest to label certain tissue components 
in the cornea with radioactive isotopes, transplant labeled corneal grafts to 
unlabeled animals, and try to determine the rate of elimination of the isotope 
containing elements. Accordingly, the corneal ground substance was labeled in 
rabbits by the administration of S** labeled sodium sulfate. After 3 days, when 
most of the isotope had been incorporated into the ground substance mucopoly- 
saccharides, the labeled corneas were transplanted to unlabeled animals and 
the elimination of the isotope was studied. Similarly, radioactive orthophosphate 
was used to tag the cells of the epithelium, endothelium, and stroma, and the 
fate of the donor cells in each layer of the graft was separately followed after 
keratoplasty. Complementary histologic studies were also made. 

The radioactive sulfur elimination studies showed that in the normal cornea 
the S* had a biologic half life of about 32 days. In the graft, however, the radio- 
activity decreased rapidly to about one-third of the corresponding normal value 
in 2 weeks, after which the rate of elimination became normal. The decline in 
radioactivity was assumed to reflect the loss of ground substance sulfomuco- 
polysaccharides. 

The fate of the corneal graft cells was investigated by labeling donor cellular 
components (insoluble in trichloracetic acid) with P® before transplantation 
to unlabeled rabbits. The trichloracetic acid insoluble fraction of the graft 
epithelium, stroma, and endothelium plus Descemet’s membrane was found 
in each case to decline rapidly after operation, almost disappearing within 6 
to 10 days. The conclusion was that cell death in the graft occurred at a con- 
siderably increased rate after keratoplasty. 

In harmony with these findings, histologic investigation of the graft layers at 
varying times after transplantation revealed considerable cellular degeneration 
and cell death as well as regenerative processes, even in the most successful 
grafts. There was no sign of massive destruction of collagen fibrils of the stroma 
or of Descemet’s membrane. 
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The results of this investigation therefore support the theory that the stroma 
fibers and Descemet’s membrane of a corneal homograft are not replaced, but 
that the interfibrillar ground substance and the cells are rapidly replaced by 
the host. 


In addition to studying the fate of the corneal graft, the author investigated 
its metabolism. 

Corneal transplantations between rabbits were carried out and, after various 
time intervals, the power of the cells in the graft and in the host cornea to 
incorporate S**-sulfate into organic substances was determined by in vitro incuba- 
tion with the isotope. This method was chosen for the quantitative investi- 
gation because the conditions were thought to be more standardized. The con- 
centration of isotope, carbohydrate, and electrolytes and the time of exposure 
could be held very nearly constant for all corneas. In addition, the amount of 
the isotope needed for the experiments was only a fraction of that required by 
in vivo labeling. 

It was found that the S** uptake in the graft was greatly reduced immediately 
after the operation, and that it did not approach normal values until at least 
10 days later. The surrounding host cornea also showed a diminished isotope 
uptake after keratoplasty. The recovery followed the same pattern as in the 
graft. The results indicated that no total cell death took place in the graft stroma 
at any time after the first postoperative day. 

The rate of synthesis of sulfomucopolysaccharides was not higher in the grafts 
immediately after keratoplasty than it was in the normal cornea. On the con- 
trary, the uptake of S** was greatly diminished and did not resume a normal 
level until at least 10 days had passed. Since donor sulfomucopolysaccharides 
are rapidly eliminated from a graft and synthesis seems to be subnormal, a 
net loss of mucopolysaccharides immediately after keratoplasty must be as- 
sumed. To a certain extent, proteins of the stroma ground substance are firmly 
combined with the mucopolysaccharides, and it is reasonable to assume that 
proteins are lost with the mucopolysaccharides. These findings support the 
theory that rapid elimination of the total donor ground substance occurs after 
keratoplasty. 

The theory that simultaneous death of all cells in the graft stroma does not 
occur at any time after keratoplasty, or at least not after the first postoperative 
day, is supported by the results of this investigation. From the moment of 
surgery the viability of the total cell population showed no decline, but seemed 
rather to be steadily increasing. If the donor cells in the graft succumb to an 
appreciable extent within the first 10 days, as indicated in the study on the fate 
of the corneal graft, it must be assumed that they are replaced by cells from the 
recipient cornea at a fairly high rate. These findings may be of importance in 
understanding transplantation immunity after keratoplasty. The donor kerato- 
cytes may well participate in eliciting antibodies but they cannot be assumed 
to take part in any antigen-antibody reaction if they die as early as during the 
first 10 days after keratoplasty. 
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Wound healing in the cornea after keratoplasty was followed in an auto- 
radiographic and histologic study. Autoradiography cannot well be carried out 
in corneas labeled in vitro because of excessive swelling after the washing pro- 
cedures. Consequently, the rabbits reserved for autoradiography after operation 
were labeled with S** in vivo. Both the autoradiographic and the histologic 
studies showed that there was a considerable uptake of S** in the wound edges 
between 8 and 25 days after keratoplasty. The amount of isotope incorporated 
was correlated with the extent of fibroblast invasion during the wound healing. 
Grafthost junctions with poor apposition and large amounts of granulation 
tissue showed a high uptake of S*. 


Comment: Over a period of years certain clinical facts have accumulated which enable 
the ophthalmologist to prognasticate with some accuracy the suitability of a specific eye 
for corneal transplantation. Generally those corneas do best that have a small central 
opacity, no vascularization but a normal limbal blood supply. This leaves a large group of 
injured and diseased eyes that apparently cannot be salvaged by corneal transplantation, 
and it becomes evident that the answer to the successful repair of these severely damaged 
corneas lies in the better understanding of the normal metabolic requirements of the 
cornea and the response of this tissue to excision and reposition in a second eye. 

In the two papers abstracted above the author shows that not only is there a loss of 
sulfur containing molecules in the donor cornea after transplantation but that there is a 
reduced ability to take up such compounds and regenerate fresh stromal constituents. 
This immediately clarifies a few of the complications known to ophthalmic surgeons. For 
example, eyes that have had previous irradiation, and as a consequence show an oblitera- 
tion of the limbal vessels, very rarely support a clear corneal graft. One can safely conclude 
that in such eyes the sulfur containing amino acids and other building blocks necessary 
to form new polysaccharides are unable to reach the donor cornea from the peripheral 
vessels. Furthermore, once these elemental substances have penetrated into the donor 
cornea, rather elaborate enzyme systems must be present to synthesize the large molecular 
weight compounds. These enzymes are largely intracellular and the author shows that the 
cellular elements of the donor cornea are quickly lost. Therefore if a graft is placed in an 
opaque cornea there is a diminution in the number of healthy epithelial, stromal and 
endothelial cells available and a consequent enzyme deficiency as well. 

Space does not permit a discussion of vascularity and the immune reaction but the 
reader is referred to Maumenee’s excellent chapter in Rycroft’s Corneal Grafts, Butter- 
worth & Co., London, 1955. Parenthetically the author of this book repeats the dictum 
“the cornea accepts a graft... which comes from a foreign cornea of the same animal 
species.” (Italics the author’s) If the corneal proteins, like the lens proteins, are organ 
specific rather than species specific, why should this be so? 

Davin SHocH 
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ON BECOMING BLIND 


Louis Emite Java, M.D. 
Paris, France 


Excerpts from Entre Aveugles, 208 pp. Masson et Cie., Paris, 1903 
From the translation by Carroll R. Edson, M.D., Denver 
INTRODUCTION 


Having lost my sight at a relatively late age (I had just entered my sixty- 
second year), one of my first cares was to inquire what might be done to live 
with my infirmity. Great was my surprise to find nowhere any collection of 
advice on this matter. 

This sudden and complete loss of sight is a relatively infrequent misfortune. 
Some soon resign themselves to passing their life in the corner; others, more 
energetic, continue, as far as possible, their former mode of life with the aid of 
other’s eyes. We have seen Huber, become blind at the age of twenty-seven, 
assisted by a faithful servant, continue the work of Réaumer on the habits of 
bees; Augustin Thierry, blind at thirty, not abandon his historical researches; 
Milton, losing his sight at fifty, dictate to his daughter his celebrated poem of 
“Paradise Lost’’; Fawcett, blinded at twenty-five, change his career of a lawyer 
for that of a writer, win an election to the House of Commons, and become 
postmaster-general. 


BONDAGE AND FREEDOM 


One of the phases of bondage from which the blind escapes with difficulty is 
the impossibility of checking by himself the statements of another. If he cannot 
have absolute veracity in those about him, life becomes intolerable. Never lie 
to a blind man, be it with the best intent in the world; because, to render him a 
passing service, you will have killed his confidence, and in consequence his 
security. 

In society the bondage of the blind is almost constant; he does not choose his 
interlocutor, the other forces himself on him. It is impossible to escape from a 
bore to join a congenial group. 

For most services, paid help is preferable. For example, a paid reader reads 
what we wish, rereads any passage we wish to remember, skips a chapter which 
does not interest us. He spares us his comments. If we dictate a letter to him, 
he does not interrupt to give us his advice. 

All efforts should tend to give the blind the maximum of freedom and in- 
dependence compatible with his condition, by providing him with the means 
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of doing for himself as many things as possible. The more he knows how to do 
alone, the more he will act for himself and the more content he will be, while 
less of a care to another. 

One kind of thoughtfulness to which the blind is extremely sensitive consists 
in maintaining around him the most perfect order, so that he is free to find things 
for himself instead of having to ask for them. He should, as far as possible, sort 
his papers for himself, so as never to be at the mercy of a particular person when 
he has need to find them again. 

Since the loss of freedom is the worst of the consequences of blindness, when 
one loses his sight the first thing to do is to hasten to make him familiar with all 
the procedures which allow him to act for himself; and it is the setting forth of 
these means which is the object of the present work. 


REPLACING SIGHT BY THE OTHER SENSES 


The cane which the blind makes use of may rightly be considered as a pro- 
longation of the tactile sense. This long feeler is much more delicate if the cane 
is replaced by a light wand. It serves me, so to speak, as an antenna, and saves 
me from carrying my hands stretched out when I go about. Whether it be in a 
crowd, as on leaving the theatre, or on a call in an unfamiliar room, I walk with 
this stick ahead of me, moving it back and forth horizontally, the ferrule near 
the ground. Its use warns passers of the approach of a blind person and leads 
them to make room. 


PROFESSIONAL OCCUPATION 


Since in this little book I ought to dwell upon my own case especially, I will 
state how much the very idea even of writing the present volume entered into 
the program about to be expounded. For forty years I have been busied with 
the physiology of the organs of sense, and yet while following the profession of 
oculist, I have not allowed myself to be carried away by the practice of this 
means of making a livelihood, to the point of losing interest in sociologic matters. 
I have been a Deputy, and a member of many associations for general helpful- 
ness. All this past seemed to me a useful point of departure from which to make 
the researches and inquiries which have resulted in this book. I thought that, 
being no longer able to make optical experiments in the laboratory, I could 
make others profit by putting together my knowledge. 

I have divided among the members of my large family the cares with which 
they wished to surround me; and since no one is my especial secretary I have 
reserved to myself the sorting of my papers in portfolios which bear the titles 
on the back both in ink and in raised points. A faithful friend of very varied 
learning comes from time to time to keep me in touch with the scientific and 
literary work of our period. I ask no member of my family to read what can be 
read by a servant, such as the papers, for instance, or to go with me on my 
errands; their freedom is respected as well as mine. 

My successor at the Sorbonne does me the kindness to tell from time to time 
what is being done at the laboratory where he was a long time my junior; and 
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if some old patient insists on consulting me, I call in an assistant who for twelve 
years helped me in my private work and who describes the condition of the 
invalid and thus gives me the illusion of being still useful as a physician. 

Dr. Vosy continues the practice of medicine, either by going as consultant or 
in attending cases of labor. It appears that for certain young women the blind- 
ness of Dr. Vosy is even an additional reason for employing his services. This 
leads me to recall that in Japan the blind have the monopoly of massage. There 
is already in Paris a blind masseur who, without being a physician, succeeds 
in earning his living. 

It may be said in general that those who lose their sight late in life, though 
they may be much less adroit in getting about than those who are born blind, 
are in a much better position to do well such acts as they are familiar with. Their 
previous knowledge makes them apt in those duties the learning of which is very 
hard for the blind from birth. 

Helmholtz told me, in 1867, that in the choice of his work he was guided by a 
kind of inventory which he had made of his mathematical and muscial aptitude, 
of his physiological and anatomical knowledge, and of the means at his disposal 
in the laboratory at Heidelberg; then he came to the conclusion that he might 
succeed in making discoveries which had escaped mathematicians, musicians, 
physiologists and physicians, more eminent than he, each in his own branch. 

It is by a process quite analogous that one becoming blind late in life, after 
having made a review of the means at his disposal, can make a wise choice of a 
new career. 


PSYCHOLOGY OF THE BLIND 


Egoism and vanity are the prime motives of human actions; with the blind 
these faults sometimes assume excessive proportions. The vanity which one 
often meets in him finds its chief nourishment in the wonder expressed by those 
who notice every time he does anything alone. 

After all is vanity a vice? Is it not rather a motive which often leads to well- 
doing? “The moralist has said, ‘Choke tut thy pride.’ I say, ‘Justify it; it is 
the secret of all great lives.’ ” 

A characteristic trait of the blind is to reflect much on the past, and to draw 
logical deductions therefrom; it is not uncommon, then, for a blind man to be a 
person of good counsel, above all if he has lost his sight late. 

When a young man first loses his sight, he should be left in an asylum for 
the blind only for the time absolutely necessary. This very special surrounding 
is indeed unsuited to the development of the qualities necessary for ordinary 
life. 

Deafness does not wreck a man’s career as does blindness; it leaves him 
free, while the blind man is at the mercy of some one else. The deaf man can 
let himself be morose; the blind man is obliged to appear amiable. One may 
say, then, that if the blind is more affable than the deaf man, this is rather the 
index of the fear he has of being left alone in his darkness. 

Those who have never taken thought save of their pleasures and their own 
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affairs are the most unhappy when they lose their sight. Those, on the contrary, 
who have set before them as the chief aim of life to contribute to the extent of 
their power to the general progress, find resources in themselves. 

Men of science occupy a privileged position; they have, in fact, a whole fund 
of acquired knowledge which they can make use of. So long as they can still 
bring their stone, however small it may be, to the building of civilization and 
progress, they feel that they live. 


Comment: With the loss of vision comes a greater dependence on the other senses. The 
blind can become skilled in interpreting sensations of sound, smell and touch which are of 
little significance to sighted people. After the frightening shock that comes with blindness, 
the patient should be encouraged to understand how much of the affairs of life can be 
carried on without sight. A blind person should be permitted to do everything he can for 
himself. He learns by doing. A self reliant blind person can be an asset to society. A person 
can learn to read braille in three months, and with the development of proficiency can 
read 100 words a minute. Talking books—331!4 speed records—circulate free through the 
public library. The Readers’ Digest is published both on talking book records and in a 
braille edition. 

Most blind people can learn to travel with a cane, but help may be appreciated in 
crossing busy streets. Never aid a blind person, however, without first asking him if you 
can be of help; and then let him take your arm as you lead him. No blind person should 
have a guide dog unless he likes dogs, wants one, has continuous use for it, and can care 
for it properly. The person with a guide dog almost never needs help at street crossings. 
Many blind people can work successfully in industry, the professions and in business, once 
the proper routines are learned. Many blind women do all their housework. 

Blindness includes those with no vision at all and those with very limited vision. About 
60 per cent of the 230,000 legally blind in the United States have a little sight. Corrected 
vision limited to 20/200 is considered economic blindness. Half of all blindness comes from 
cataracts, accidents and glaucoma. The other half results from diabetes, retrolental 
fibroplasia, trachoma, tuberculosis, meningitis, venereal disease, brain tumors and miscel- 
laneous causes. About 1,500 United States servicemen lost their sight in World War II. 
The incidence of blindness from retrolental fibroplasia in babies born two months or more 
prematurely averaged 10 per cent between 1942 and 1953. 

More than 50 per cent of blindness could be prevented by proper medical care and pre- 
cautions against accidents. According to responsible estimates, one person out of 50 past 
the age of 40 will have glaucoma, which could in most instances be controlled if detected 
early. 


REFERENCE 
Some Facts About Blindness. The Chicago Lighthouse, 1954. 


BIOGRAPHICAL NOTE 


Louis Emile Javal (1839-1907) was not only a world figure in ophthalmology but also 
a legislator, journalist, educational leader, hygienist and social reformer. In 1806 when 
the Jews of France were ordered by Napoleon to change their patronymics, Javal’s grand- 
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father inscribed on the register his name Jacob, which miscopied by the clerk as Javal 
became the family name thereafter. Leopold, Javal’s father, was an industrial leader and 
an associate of the financier, Jacques Laffitte. Emile Javal, however, wanted a scientific 
career and became a mining engineer in the coal mines of his family. His concern about 
his sister’s squint and the discovery of his own astigmatism stimulated some personal in- 
vestigations on optics which were so well received that he finally embarked on a medical 
career. After graduation he inaugurated at the University of Paris a laboratory of physio- 
logic optics in the department of physiology in which he was assisted at times by Landolt, 
Nordenson, Schigtz and Tscherning. He was the first to attempt functional education in 
the treatment of squint, particularly as a significant adjuvant to surgical correction, and 
so founded orthoptics. He also improved the methods of testing astigmatism and with 
Schigtz invented the clinical ophthalmometer. His studies on the eye movements in read- 
ing, which he was the first to note, and his researches on the ease and speed of reading as 
affected by variations in light, paper and print foreshadowed the present interest in these 
subjects. In 1897 an attack of glaucoma was precipitated by the excitement of the Dreyfus 
trial and three years later Javal was stark blind despite treatment, medical and surgical. 
He was not to be deterred from further achievement and his book on how the blind can 
help themselves was very widely circulated. His famous library, donated to the eye clinic 
of the Hotel Dieu, is the nucleus of its Bibliotheque Javal. 


REFERENCE 


LEBENSOBN, J. E.: Louis Emile Javal, a centenary tribute. Arch. Ophth., 21: 650, 1939. 














Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer’s name and 
address, but these will be omitted on request. 





BIFOCALS IN MYOPIA IN ADOLESCENCE 
To THE Epiror: 
What is the basis of prescribing bifocals in myopia in adolescence when accommo- 


dation is active and there is no convergence abnormality? 
M.D., Ohio 


Answer: A number of reports have been received regarding the practice of many 
nonmedical refractionists of prescribing bifocals for nonpresbyopic individuals 
with myopia. 

It is possible that the idea that any myopic person should wear bifocals stems 
from the suggestions by many medical authorities during the last century or 
more that reduced concave lens corrections might be helpful in progressive 
myopia. Bifocals are the most acceptable way of achieving a relief of part of the 
accommodative effort during fixation at near points, while still preserving good 
vision for distance. 

There is, of course, no reason for the use of bifocals in a lens correction for 
nonprogressive myopia until the patient reaches the presbyopic stage. There 
may be, and probably is, some excuse for bifocal additions in the case of individ- 
uals who are suspected of having, or who do have, unduly progressive myopia. 

The usual individual with myopia is ordinarily born hyperopic and continues 
to be hyperopic during his early years, but with further ocular growth may 
gradually become less hyperopic, and finally myopic, usually at some point 
between ages 8 and 15. This process does not represent the result of ocular dis- 
ease or even of abnormally low resistance of the ocular tissues. In most cases it 
is the result of normal growth processes which result in an anatomic discrepancy 
between the length of the eyeball and the power of its refracting system. 

An examination of the distribution of hyperopia, emmetropia, and myopia in a 
large group of individuals will show a characteristic Gaussian curve in which the 
mean and the mode will both be slightly to the hyperopic side, but there will be 
a goodly number of individuals who present the various degrees of myopia con- 
sistent with the curve. Their eyes will be perfectly healthy, will have normal 
binocular balance and single binocular and stereoscopic vision, together with an 
amplitude of accommodation consistent with the age. There is certainly no reason 
for prescribing bifocals in such cases. 

Patients with reduced amplitudes of accommodation and any evidence of 
excessive progression in their myopia may well have bifocals prescribed. While 
there is no actual scientific evidence that a reduction in the amount of accom- 
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modation used for near vision would have any effect in preventing an increase 
in the progressive myopia, there is a widespread and possibly justified clinical 
impression that lessening accommodative activity does discourage progression. 

Ample clinical experience has shown that in such cases the bifocals do no harm, 
but, especially in young people, that they may lessen the rate of progression, and 
it is certain that they often add to the patient’s comfort. 

On this basis there is probably a legitimate excuse for the prescription of 
bifocals in the very small percentage of myopic individuals who may show signs 
of excessive myopic development. Certainly there is no good reason why they 
should be prescribed in any other type of myopia exhibited by a prepresbyopic 
individual. 

Inasmuch as the treatment of malignant or progressive myopia is an exclusively 
medical problem involving active ocular disease processes, it would seem that 
there is no justification for its treatment by bifocals, or in any other way, by 
nonmedical practitioners. 

Epwin Forses Tarr 


OPTIC ATROPHY FOLLOWING M=CHLORETHAMINE 
TO THE EDITOR: 


A 45-year-old woman, suffering from malignant lymphoma, received a course 
of mechlorethamine (Mustargen) hydrochloride, the medicament being given in 5-mg. 
doses, each dose on an alternate day, until a total of 25 mg. This was in conjunction 
with an infusion of corticotropin (ACTH) given intravenously. The administration 
of corticotropin was continued for 20 days after treatment. Two months later the 
patient complained of failing vision, which culminated in total blindness within a 
week. Ophthalmoscopic examination revealed bilateral optic atrophy. Two weeks 
later death occurred. Autopsy did not reveal any gross lesion within the cranial 
cavity. Could mechlorethamine be held responsible, in the absence of other obvious 
systemic lesion capable of producing optic atrophy of such speedy progress? 

M.D., Israel 

Answer: Optic atrophy has not been reported as a sequela of the use of mechlor- 
ethamine hydrochloride. Chlorpromazine is often used to counteract the emetic 
effect of mechlorethamine and as a tranquilizing agent in patients with serious 
disease and has caused optic atrophy in patients manifesting an idiosyncrasy to 
this drug. If it was used during the illness of this patient, it would be a more 
likely cause of the disturbance than would mechlorethamine. J. A. M. A., 1958, 
165: 2033. 
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ELECTROCONVULSIVE THERAPY FOR DETACHED RETINA 
TO THE EDITOR: 


A 71-year-old woman is suffering from a depressive reaction which began six 
years ago when she had a spontaneous detached retina of the right eye. Six treatments 
with electroconvulsive therapy have been given without untoward results. Can elec- 
troconvulsive therapy be used for this patient, and what danger exists of detachment 
of the retina of the remaining eye? 

M.D., Wisconsin 
Answer: A retinal detachment occurs only in an eye with preexisting retinal or 
vitreous disease or injury. In the vitreous, these lesions consist largely of either 
degenerative changes or traction bands to the retina. In the retina, previous 
inflammatory or degenerative changes, such as proliferative retinopathy or cystic 
degeneration, predispose to hole formation and, in turn, to detachment of the 
retina. 

About one-quarter of all patients have detachments involving both eyes, with 
the detachment in the second eye coming on months or years after the first. This 
occurs because of degenerative changes involving both eyes; hence, even with- 
out shock treatment, this patient is more prone to develop a retinal detachment 
in the remaining eye than an individual who has not had a detachment. However, 
with the use of many safety precautions there seems to be no likelihood of the 
shock therapy itself causing damage to the retina or the vitreous which was not 
already there and no possibility of even aggravating existing disease. The ques- 
tion of whether the shock therapy should be undertaken should be based on 
thorough ophthalmoscopic examination of the eye in question with particular 
emphasis upon the appearance of the peripheral retina. It is possible that a hole 
is already present without detachment and, if so, it would be better treated before 
rather than after the shock treatment. In the absence of hole formation or a 
frank retinal detachment, there would seem to be no contraindication to electric 
shock treatment at this time. 

J. A.M. A., 1958, 163: 2030 
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Book Reviews 





“The Vertebrate Visual System,”’ by Stephen Polyak; edited by Heinrich 
Kliiver (University of Chicago Press, 1957, $45). It is reviewed here by Gordon 
L. Walls, author of ‘‘The Vertebrate Eye.” 

This work contains 1,400 pages, 551 illustrations, and 10,000 references. A 
review of it cannot take the form of a mere annotated table of contents, but has 
to consist of generalizations. 

The book had its beginnings decades ago, and by 1942 a first draft MS was 
locked away in a safe in Chicago to sit out the war. Meanwhile, Polyak came 
under pressure to get something sizable into print, and the result was The Retina, 
which was culled in advance from the present work and became the model for it. 

Of the 707 pages of The Retina, 100 were taken up by illustrations and 129 by 
references (perhaps a quarter of which were actually cited in the text). The 
reader plodded to page 145 before getting past the ancient and medieval notions 
of the eye and vision. The actual meat of the book, really deserving to be under 
the title that was stretched over the whole, occupied a little more than 100 pages. 
The rest was padding—much of it harmless enough, but with the “‘physiologi- 
cal” portions dragging visual science back into the nineteenth century. The work 
showed no signs of the hand of a manuscript editor. Polyak wrote in laborious 
English (I had to rewrite completely a section he contributed to a book of which 
I was editor), but his syntax was held sacred by the Chicago Press. 

The Vertebrate Visual System is the mixture as before. Bibliography makes up 
21.6 per cent of the book (versus 18.2 per cent in The Retina). The material in 
The Retina is repeated here, although it would have been a kindness to the pocket- 
book to let that work stand as a “volume one” of the present one, with other 
volumes of that same size (and purchasable separately) containing other material. 
Polyak’s final work was originally planned to be in two volumes. The new meat 
in it could have been boiled down to one volume no larger than The Retina; for, 
from page 763 on, the text is worthless in a book with such a title. Here are the 
worst jobs of padding, the worst of the misconceptions of embryology and 
phylogeny, the worst of the visual physiology, the invertebrates dragged in by 
their hair cells, the extraneous natural history of a handful of vertebrates selected 
apparently at random, a short course on Darwinism, and enough anthropology 
to serve as the canvas for a picture of ‘‘Man’s future.” These last hundreds of 
pages possibly have some value, but not to one who is trying to make his money 
stretch over an efficient library of visual science. Better visual physiology, better 
zoology, better anthropology, are cheaply available in paper bound books on 
these subjects by experts. 

Even the more solid part of the book, between the Crusades and the Case 
Histories, contains scores of errors, and heaps of useless information. Polyak 
misused many scientific terms and more ordinary words. He freely coined poly- 
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syllabics all his own, not always defining them. Some of these were so bad as to 
be funny, like “‘sesquilaminate”’ for the chimpanzee’s lateral geniculate. 

The central visual pathways are the field in which Polyak was supposed to 
have his real competence, but we find him dwelling upon the evidence for the 
neuron theory, or the matter of how many authors doubted the partial decussa- 
tion of the optic nerves prior to 1874, to the neglect of the true course of the 
pupillary light reflex pathway, a proper classification of scotomas, etc. 

It is tragic that there was never anyone in position to convince Polyak that he 
must stick to morphology. He took in his teeth the bit of functional fantasy, and 
those around him seem to have thought that he could write no wrong. The Verte- 
brate Visual System was already partly in type before he died. Its publication 
necessitated subsidy from no less than four sources. These were advised to hire a 
competent scientist to squeeze the water out of the manuscript, so that a reason- 
able book could be brought out at a reasonable price. Instead, very much more 
money was spent to market the book at little more than half the cost of produc- 
tion and with not a word changed. Dr. Kliiver will be lauded for sacrificing two 
years of his own career to see his friend’s book through the press. With strange 
reverence, he left the writing itself untouched, letting stand even the statements 
he certainly knew to be false. He actually added a footnote to say that he had 
left Polyak’s arithmetical errors uncorrected. While this hands-off policy gave 
the greatest possible respect to the presumptive wishes of the author, it consti- 
tuted complete disregard of a duty to the thousands of readers. There is nothing 
to shield them from Polyak’s worst nonsense, such as his imaginary retinal cir- 
cuitry, his mechanism of color vision, his binocular fusion center in the striate 
cortex, his ludicrous explanation of stereoscopic depth, his evolutionary deriva- 
tion of the vertebrate brain from a pre-existing retina, and so on. 

The Vertebrate Visual System is a book which libraries will, of course, have to 
buy. Any private individual who buys it, after having had the chance to skim it 
in a library or a bookstore, must be anxious to impress his visitors with his erudi- 
tion and his opulence. He is advised to buy a dictionary stand for it—Polyak’s 
monsterwork weighs nine and one-half pounds. 


“Ophthalmology and Otolaryngology” edited by Colonel John Lloyd 
Coates, Jr. with M. Elliott Randolph, editor for Ophthalmology, and 
Norton Canfield, Editor for Otolaryngology (605 pp., 135 figures, for sale by 
Superintendent of Documents, Washington, 25, D. C., $5.00). 

By Frank W. Newell. 

This is the history of the Army Medical Department in World War II based 
on the work and experience of the chiefs of the ophthalmology branch in the 
Surgeon General’s Office, the overseas consultants and the medical staff con- 
cerned with problems of the eye. It is a record of both the administrative and 
clinical aspects of ophthalmology and arouses a nostalgia which would have 
been considered most unlikely 15 years ago. The history is evenly divided be- 
tween ophthalmology and otolaryngology, and for anyone who served in the 
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Army Medical Corps during World War II there will be many recollections: the 
improvision of tangent screens and perimeters, MD Form 55 E-2, the practically 
unlimited numbers of trachoma roller forceps, spectacles for wear with the gas 
mask, the development of the acrylic eye, the one-eyed soldier, mobile optical 
units and so on with the problems that filled four or more years of many lives. 

The production is handsome and in this day of high publication costs the book 
is a real bargain. It is a must for all MOS 3125 (A, B, C, or D). 
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OPTIC NERVE LESIONS: DIFFERENTIAL DIAGNOSIS 


FRANK D. CARROLL 
New York, New York 


iere are three conditions to be considered if the optic disk appears elevated: 
(1) papillitis, (2) papilledema, and (3) pseudopapilledema. When papillitis is 
pre-ent there is usually a decrease in visual acuity caused by a central defect in 
the visual field; however, an arcuate scotoma or constricticn of the peripheral 
visual field is possible and accurate plotting of the fields is essential. The acute 
att. ck of papillitis is preceeded or accompanied by pain on movement and/or 
ter(erness to palpation of the globe in about 20 per cent of such patients. This 
is in portant because decreased vision with pain on movement and tenderness to 
I 
optic disk may be the same in papillitis as in papilledema, so this is not a point of 


alpation is very seldom associated with brain tumor. The appearance of the 


differentiation. The disk in both conditions is elevated; hemorrhages and exudates 
may be present on and near the disk, and the retinal veins may be dilated. 

(he differential points in favor of papilledema in the early stages are (1) good 
visual acuity despite the elevation of the disk, and (2) enlargement of the blind- 
spot as the only change in the visual fields, unless the lesion has involved the 
intracranial optic pathway; in this case hemianopie or quadrantopic field defects 
are common. (Papillitis more frequently is unilateral and papilledema is bilat- 
eral.) Minimum work-up includes (1) complete physical examination including 
neurologic consultation; (2) roentgenograms of the skull; (3) laboratory exami- 
nation, including at least a complete blood count and serology test. 

Pseudopapilledema may be associated with any refractive error, but it is more 
common in high hyperopia or compound hyperopic astigmatism. Retinoscopy 
and refraction should be part of the routine procedure in every patient who has 
possible optie nerve disease. Neurosurgical operations have been performed 
erroneously in such cases. The blindspots may be somewhat enlarged: hemor- 
rhages are absent. The condition remains stationary. 

Juxtapapillary choroiditis often causes marked elevation of the disk and 
enlargement of the blindspot, usually with an arcuate nerve-fiber type of field 
defect. Visual acuity is characteristically good. 

If the disk does not appear elevated but the vision is impaired, the differential 
diagnosis again involves three conditions: 

1. Retrobulbar neuritis. The signs and symptoms are the same as in papillitis 
except that the disk appears normal in the early stages. 

2. Macular disease. The decrease in vision may occasionally precede ophthal- 
moscopic changes. Metamorphopsia is an important symptom in cases of macular 
disease and should always be tested for by use of the Amsler charts or other 
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technics; it is almost never present in optic nerve disease but almost always 
accompanies macular involvement. When there is slight pigment mott! 
especially in older subjects, the examiner may erroneously assume that ‘he 
decreased vision is caused by macular disease. The scotomas never extend to ‘he 
blindspot, as is frequently the case in retrobulbar neuritis. 

3. Intracranial expanding lesions. The field often contains bilateral defects 
which a have a tendency to be hemianopic, quadrantopic, or altitudinal. 

If the differential diagnosis has indicated an optic neuritis, either papillitis or 
retrobulbar neuritis, the next step is to attempt a differential etiologic diagnosis. 
Optic nerve disease may be caused by any of the following disorders. 


ig 
if, 


SPREAD OF INFLAMMATION FROM ADJACENT STRUCTURES 

(a) Intraocular. Occasionally an apparently mild anterior uveitis is associate 
with optic neuritis, but more often a severe posterior uveitis is present. 

(b) Intraorbital. Infection may rarely spread directly from the sinuses; orbital 
cellulitis may arise from cellulitis of the face or by metastasis from other infected 
areas. Thyroid disease often causes orbital involvement, and infrequently the 
optic nerve is affected. 


= 


(c) Intracranial. Inflammation may spread from the meninges to the periphery 
of the nerves, usually causing a perineuritis with peripheral contraction of the 
visual fields. 


SYSTEMIC INFECTIONS 

Almost any infectious disease may cause optic neuritis. The exanthematous 
diseases of childhood must be remembered in considering a diagnosis. Upper 
respiratory diseases sometimes directly precede the onset of the neuritis. Syphilis 
probably is still the most common cause of otpic atrophy, but new cases are now 
much less frequent. Both tuberculous meningitis and the drugs used to treat it 
may result in optic atrophy. Herpes zoster ophthalmicus, lymphocytic meningitis, 
infectious mononucleosis, and malaria should be considered, as well as brucellosis, 
sarcoidosis, typhoid fever, and bacillary dysentery. 


MULTIPLE SCLEROSIS AND ALLIED DISEASES 


1. Multiple sclerosis is the most common cause of unilateral retrobulbar 
neuritis in persons from 20 to 45 years of age. The diagnosis of multiple sclerosis 
is made by a neurologist and an ophthalmologist should never say, “You may 
have multiple sclerosis.” There is often a sudden onset with some pain around 
the eye, decreased vision, pain on movement, and tenderness to palpation. The 
vision frequently gets worse over a period of several days, remains stationary f: 
a variable period, and in about 50 per cent of cases recovers to near normal in 
four to eight weeks. Spontaneous recovery may occur over a period of many 
months. This course of events is by no means diagnostic of multiple sclerosis. 

2. Neuromyelitis optica. Characteristically, there is a profound bilateral loss o 
vision followed or preceded by symptoms indicating involvement of the spina 
cord. However, occasionally the disease begins as a unilateral optic neuritis. 
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3. Schilder’s disease is a rare affliction of children which results in mental 
deterioration and death. 


HEREDITARY AFFECTIONS 


A thorough family history should never be omitted from the work-up of a 
patient with optic neuritis. The signs and symptoms of Leber’s disease are 
similar to those of any other bilateral optic neuritis. The second eye usually 
becomes involved within a few days or weeks, but one interval of eighteen 
months is recorded. In my experience, the onset of poor vision may occur at any 
time from infancy to the age of 57 years, even in the same family. The visual 
impairment usually reaches a fairly stationary level within a year. Infrequently 
the acuity is in the 20/30 to 20/50 range, but usually it is less than 20/200. 
Very infrequently the oculist is surprised by the return of nearly normal vision. 

Congenital optic atrophy, sometimes associated with other involvement of 
the nervous system, should be differentiated from Leber’s disease. 


CIRCULATORY DISORDERS 


Nutrient vessels of the optic nerves may be occluded because of arterial hyper- 
tension, atherosclerosis, or arteritis. Optic neuritis in patients over 50 years of 
age is most frequently caused by vascular disease. The progressive field loss in 
pseudoglaucoma is usually slow; loss of vision associated with temporal arteritis 
is rapid. In the latter condition there may or may not be tenderness and pain in 
the region of the temporal arteries; the sedimentation rate is increased and 
some leucocytosis may be present. Thrombosis of the internal carotid artery 
may cause loss of vision of one eye and contralateral hemiparesis and hemianes- 
thesia. 


TRAUMA 


If the eye appears normal and x-rays are negative, the sudden loss of vision 
following trauma to the eye or orbit is seldom improved by surgery. The needle 
used for retrobulbar injection, especially the long 2-inch needle, may rarely injure 
the optic nerve and cause complete optic atrophy. This may generally be avoided 
by using the shorter 14-inch needle in adults and the still shorter 1-inch or 
14-inch needle in children. This needle should be “floated” gently toward the 
apex of the orbit and not rapidly thrust backward. Procaine and Xylocaine 
injected in the orbit may produce a partial or complete loss of vision temporarily 
due to a conduction block which involves all the sensory nerves (including the 
optic nerve) and motor nerves of the orbit. 


GENERALIZED NONINFECTIOUS DISEASES 


These include macrocytic or secondary anemia, leukemia, polycythemia, blood 
loss, allergy, thyroid disease, and nutritional deficiency. A complete blood count 
and urinalysis are always indicated. Questioning may reveal a history of allergy 
or inadequate diet. Optic neuritis has been reported as an allergic response after 
eating chocolate, fish, turkey, or pork, as well as after the injection of tetanus 
antitoxin, intracutaneous tuberculin, and antirabic vaccine. 
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Nutritional amblyopia is characterized by bilateral centrocecal scotomas which 
develop gradually. It has probably occurred in all parts of the world where there 
is serious malnutrition; in this country nutritional amblyopia is seen most com- 
monly in alcoholics. 

Toxic amblyopia. A detailed history is most important. Fifty causes of toxic 
amblyopia were recently reported by the author. In cortical blindness, even though 
the vision is totally absent in both eyes, the pupils react to light because the lesion 
is above the pupillary center. Visual hallucinations caused by digitalis are common 
even though patients are on a “normal” dosage. ‘Everything is bright and glary,” 
“snow,” “flashes of light,’ “gold fish,” and ‘colored vision” are frequent com- 
plaints. Tridione also causes a dazzling whiteness and poor vision in bright 
light. Chloromycetin, administered over a period of months, has resulted in optic 
neuritis and aplastic anemia. Isoniazid and para-aminosalicylic acid (PAS) are 
reported to have caused a decrease in vision. Methyl alcohol characteristically 
produces loss of vision, abdominal pain and vomiting. Spinal anesthesia has 
caused a few cases of sixth nerve paralysis and retrobulbar neuritis. Streptomy- 
cin, a common cause of nerve deafness, may also damage the optic nerve. Thal- 
lium, a depilatory and rat poison, is extremely toxic. Dilantin recently produced 
central scotomas in a patient with grand mal but these scotomas cleared up 
rapidly when the drug was withdrawn. The most common cause of bilateral 
centrocecal scotomas is ‘‘tobacco-alcohol amblyopia.” 


TUMORS 


Drusen of the optic disk may produce visual field defects and infrequently may 
cause the appearance of papilledema. Glioma of the optic nerve, which usually 
occurs in children, causes decreased vision in one eye followed by exophthalmus. 
Meningiomas and metastitic tumors more commonly affect adults. Centrocecal 
scotomas usually, but not always, indicate optic nerve diseases rather than a 
tumor. Roentgenograms may be helpful. Intracranial tumor almost never causes 
pain on movement or tenderness to palpation of the eye. 


635 West 165th St. 
New York 32, N.Y. 
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THE LENS 
WOUND CLOSURE IN CATARACT SURGERY 


Howarp F. Hii 
Ophthalmological Service, Thayer Hospital, Waterville, Maine 
J. Maine M. A., 1958, 49: 44-45 


With modern suture technic the uneasy feeling of finding a shallow chamber 
or a large hyphema postoperatively should be as rare as the present-day loss of 
vitreous, namely no more than one per cent. If we find our average above this 
level, we should re-evaluate our technic with critical care. A third very serious 
complication, epithelial downgrowth, except in the rarest and under the most 
unusual circumstances, can be completely eliminated by careful technic. 

The first important point to emphasize is the conjunctival flap. It is felt that a 
limbal based flap should always be used because: 

1. It gives the best protection against deep wound contamination and epithelial 
downgrowth. No instruments pass through epithelial tissue. The flaps should be 
dissected carefully avoiding large episcleral vessels and undermined at the 
extremities to afford cover to all parts of the deep incision. If torn or buttonholed, 
the tear should be closed or a deep suture placed in the area to avoid the possi- 
bility of epithelial contact with a weak area of the deep wound. 

2. Limbal based flaps prepared before the incision can be shaped properly, 
insuring proper cover. It can be closed with a simple running silk suture which 
can be easily pulled out when the patient leaves the hospital. 

Fornix-based flaps are an invitation to the danger of epithelial downgrowth if 
the eye happens to have a leaky wound. There is the danger of an epithelial frill 
at the limbus which could be tucked into the wound, plus inadequate coverage of 
the extremities of the deep wound when the flap retracts. 

Calhoun states that fornix-based flaps should never be used because of the 
added risk of epithelial downgrowth. One has only to read the report of a series 
of enucleated eyes by Calhoun in which there was 20 per cent epithelial down- 
growth, to realize that this complication is not as rare as one would be led to 
believe by the clinical literature. The surgeon who does the extraction often is 
not the one who sends the eye to the pathologist. 

The second important point is the value of properly preplaced sutures. There 
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are many advantages of mild, chromic sutures placed in a groove. Preplaced 
sutures in a groove are used for the following reasons: 

1. The suture can be placed more exactly in apposition, both laterally and in 
relation to depth, on the firm, unopened eyeball. One can be sure that correspond- 
ing points of the cut edges of the groove are directly opposite each other. 

2. Preplaced sutures make it possible to shorten the time between section, 
and closure. 

3. The sutures are in place and are ready to tie in the event of complications 
and the open wound edges are not subjected to manipulation. 

Buried, mildly chromicized 6-0 gut sutures are used in this technic for two 
reasons: 

1. The sutures do not have to be removed. 

2. The edges of the wound can be brought together under direct observation 
with the loupe and without an intervening layer of conjunctiva to obscure the view. 
This direct view of the edges of the deep wound is a great advantage. A spatula 
can be used after closure to test the tightness of the wound. If the anterior cham- 
ber does not begin to fill after the sutures are tied, the wound is not tight and 
additional sutures may be indicated. This advantage of direct observation of the 
deep wound edges cannot be stressed enough. With the loupe one can see the 
edges of the wound to be exactly in position, neither overlapping nor crushed 
together by too firm tying of the suture. Any irregularities of the wound can 
be visualized directly and corrected at that time and not several days later. The 
McLean silk suture is excellent, but one does have the disadvantage of con- 
junctiva between the surgeon’s eye and the deep wound. Also chromic gut cannot 
be used safely because of the awkward stiffness of the suture material. 

If the surgeon prefers to use the cataract knife instead of the easier keratome 
and scissors method of incision, he may well use the suture technic recently 
described by Stocker in which the assistant holds out the loops of the suture. 

It has often been stated that a shallow chamber for 24 or 48 hours is of no 
significance. We watch carefully for any degree of shallowing of the chambers 
from 24 hours on and feel that a shallow chamber at the first dressing definitely 
indicates inadequate closure and predisposes to hyphema, even if it closes in a 
day or two. If the wound is not water-tight at 24 hours, there is a leak at that 
time. In the last 200 cases our shallow chambers have averaged one and one-half 
per cent. Two of these cases had choroidal detachment eventually requiring 
repair, indicating an error in suture technic. Hyphema averaged seven per cent 
with any fleck of fresh blood noted as such, but only one case had a fluid level of 
blood in the anterior chamber. 

It is felt that early firm closure is important and may be the best way to pre- 
vent postoperative hyphema. A properly sutured wound should show a beginning 
reformation of the anterior chamber before the conjunctiva is closed. Rapid 
filling of the anterior chamber means rupture of the hyaloid and vitreous in the 
anterior chamber. In such a case if the wound is closed tightly, the least manipula- 
tion possible is indicated. 
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Comment: There is no question that during the past ten years ophthalmic surgeons have 
had available much better needles and suture material. The placing of sutures during 
cataract surgery is now a relatively atraumatic procedure. There are some surgeons who 
use both preplaced and postplaced sutures. Firm closure of the wound avoids many of the 
complications referred to by the author. The reviewer does not use chromic sutures 
routinely as they are more difficult to handle than silk. They are, of course, necessary in 
the technic used by the author. There are some who have used his technic who feel that the 
burying of chromic sutures increases the incidence of a cystoid scar following surgery. 
This can happen without ever having evidence of a leaking wound. 

P. Ropp McDonatp 


ENZYMATIC ZONULOLYSIS: CONTRIBUTION TO SURGERY OF THE 
CRYSTALLINE LENS 


JOAQUIN BARRAQUER 
Barcelona, Spain 


Communication to the Royal Academy of Medicine of Barcelona 


The known difficulty of the extraction of the lens by the extracapsular method, 
the difficulties of intracapsular extraction caused by zonular resistance to traction 
(especially in young patients), and the complications that arise, such as capsular 
ruptures, loss of vitreous, traumatic iridocyclitis and separations of the retina, 
have led several authors to recommend different zonulotomy procedures. 

For some time we investigated a ‘“‘zonulotomy” by chemical means. We were 
favored by luck, and thus when injecting a solution of chymotrypsin 1:500 in the 
vitreous chamber of a patient with a massive hemorrhage in the vitreous—that 
had not been re-absorbed after one year of treatment—we observed that the 
lens had been luxated in the vitreous. 

Chymotrypsin is a proteolytic enzyme with an action similar to that of 
trypsin, but it differs from the latter in the intimate mechanism of its hydrolytic 
action, which gives it certain peculiarities. Several types of chymotrypsins can 
be obtained from calf pancreas by activation of the chymotrypsinogen (alpha, 
beta, gamma, delta, and pi). The chymotrypsin possesses greater diffusion and 
stability than the other types. It is an endopeptidase, as is trypsin, and possesses 
fibrinolytic and proteolytic action. It differs from trypsin in that trypsin acts 
on the peptidic bonds adjacent to the basic amino acids arginine and leucine, 
while chymotrypsin acts on the bonds adjacent to the aromatic amino acids— 
phenylalanine, tyrosine, tryptophan, as well as methionine, norleucine and 
norvaline. 

Chymotrypsin has a greater proteolytic activity than trypsin because of the 
fact that it also acts as an exopeptidase, hydrolyzing external amino acids which 
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have a free amine group (aminopeptidase). It also has an esterasic action on 
different esters such as that of phenylacetic acid. 

In the commerical preparation Quinotraze used in our investigations, the 
chymotrypsin is obtained from bovine pancreas by the Kunits technic and 
purified up to crystallization after it has been dialyzed and lyophilized. It is 
dissolved in a physiologic solution of sodium chloride at the moment it is used. 


EXPERIMENTAL STUDIES 


1. In rabbits. We proceeded to inject solutions of chymotrypsin in concentra- 
tions varying from 1:500 to 1:2000 into a number of rabbits. Each rabbit was 
submitted to a lavage of the anterior chamber—one eye with chymotrypsin 
solution and the other with physiologic serum. To make the puncture of the 
anterior chamber, we used the Amsler needle and the same technic for all the 
lavages. Antibiotics and antihistaminics were injected intramuscularly. 

Fourteen hours later, we conducted a biomicroscopic and ophthalmoscopic 
exploration of the ocular globe of all rabbits, and also an extraction of the lens 
of some of them. In all cases it was verified that the cornea was completely 
transparent; that the iris—of normal appearance—reacted well to the light; that 
the lens maintained itself in situ without tremor and preserved its transparency; 
that the ocular depth continued to be normal and that, in short, the eye remained 
completely quiet. Although the lens was not luxated or subluxated in any case, 
when we extracted it by vacuum, it appeared that in those globes in which 
chymotrypsin was injected in higher concentrations, the zonule tended to tear 
more easily than in the other eye. However, the tests on zonular resistance were 
not conclusive. 

In other groups of rabbits in which extraction of the lens was made at different 
periods of time—and in this group the concentration of chymotrypsin was even 
higher—we could not verify either inflammatory or degenerative alterations. 

From this experiment on rabbits, we could not arrive at any positive conclusion 
with respect to the action of the ferment on the zonule, probably because of its 
different structure as compared to the human zonule. Nevertheless, its in- 
nocuousness on the intraocular structures was demonstrated. 

2. In enucleated human eyes. All of these eyes came from dead persons and 
were enucleated within six hours after death. 

(a) In a number of eyes the lavage of the anterior chamber was made with 
chymotrypsin solutions of different strengths. We could verify in all cases the 
luxation or subluxation of the lens in the eye treated with chymotrypsin, and, 
on the other hand, the zonular integrity of the control eye. The lens capsule as 
well as the hyaloid membrane always stayed intact. No alteration occurred at 
the level of the cornea or the iris. 

We have available anatomopathologic parts of most of these cases in which 
the absence of lesions can be noticed. 

(b) Working with another group, we prepared several pairs of eyes in the 
following manner: the cornea and the iris were extirpated and the sclera was 
sutured to a metallic ring slightly around the front of the equator of the eye, then 
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the rest of the sclera was resected slightly around the back of the ring. This 
technic must be performed with extreme care to avoid zonular ruptures. Out of 
each pair, one globe was submerged in a solution of chymotrypsin and the other, 
from the same corpse, in physiologic serum. The chymotrypsin solutions varied in 
potency from 1:5000 to 1:50,000. The 1:50,000 solutions proved completely 
inactive; the other concentrations produced a zonular lysis with a spontaneous 
fall of the lens within a few hours (3 to 4 hours average). The other eyes remained 
unchanged. 

3. In vivo—in human eyes functionally useless. Once we verified the innocuous- 
ness of the method in different groups of animals, and the lack of pathologic 
alterations of the endo-ocular membranes of the enucleated human eyes, we 
started the lavage (with chymotrypsin solution) of the anterior chamber of 
human eyes functionally useless because of posterior lesions but with a normal 
anterior pole. This was done taking advantage of the fact that the fellow eye had 
to be surgically treated, and with the protection of antibiotics, antihistamines and 
anti-inflammatory steroids. The technic used was identical to the one previously 
described. 

The results obtained changed in accordance with the concentration of the 
product: 

(a) Two cases at 1:1000. First case: After lavage the patient remained at rest 
covered with a binocular bandage. The first exploration was made 12 hours later, 
at which time the complete luxation of the lens was verified. Second case: Follow- 
ing the anterior pupil lavage, the pupil was dilated until the eye presented an 
aniridic appearance. Ten minutes later the lens was tremulous. Two hours later 
it floated on the hyaloid membrane. 

(b) At 1:30,000 (three cases). One half hour after the lavage we could not 
determine any tremor of the crystalline. The extraction was effected by vacuum, 
and it appeared to us that the zonule was somewhat less resistant than that of 
the fellow eye operated on during the waiting interval. However, we could not 
draw any definite conclusion. 

(c) At 1:20,000 and 1:10,000 (six cases). The conclusions were the same as 
those reached when we used concentrations of 1:30,000. 

(d) At 1:5000 (twenty cases). At this point we introduced two variations of 
the lavage technic. In the first, the lavage was made behind the iris to obtain a 
more direct action on the zonule, using an obtuse cannula through a limbic 
paracentesis, and then through the pupil. Fifteen to twenty minutes later (de- 
pending on the duration of the operation in the other eye) we observed tremor of 
the lens. At the time of making the extraction, we could verify that the lens was 
loose, resting on the entire hyaloid membrane. There were no alterations of any 
kind in the rest of the eye observable biomicroscopically during the immediate 
or subsequent postoperative period. 

In the second variation the lavage was made after the corneosclero-conjunc- 
tival tissue was cut and it was repeated after the iridectomy. We placed three 
stitches to gain time while the substance could exert its action,and then performed 
the third lavage. With this technic we verified that the results were similar to 
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those obtained with the previous one and therefore it would appear to be the 
technic of choice. 
As a result of these experiments, we have systematized the following. 


OPERATING TECHNIC 


With a good general anesthesia we effected a paracentesis of the anterior 
chamber with a von Graefe knife and a subsequent lavage with a chymotrypsin 
solution 1:5000 (5 cc. of physiologic serum are added to the bottle containing 
crystallized chymotrypsin; 1 cc. of the solution is withdrawn and diluted again 
in 4 ec. of serum). (A concentration of 0.1 mg. per cc. of final solution. Ed.) 

It is necessary to administer the chymotrypsin solution thus prepared with a 
silver cannula through the pupil to wash the zonule directly. After 10 minutes 
elapse, it can be seen that the lens is tremulous and sometimes subluxated. 

The keratotomy must be completed, proceeding with extreme care in order 
not to luxate the lens. Using a ventose with a vacuum of only about 40 em/Hg 
the lens is extracted and the operation is concluded in the usual manner. 


RESULTS AND CONCLUSIONS 


Our experience is still too limited to enable us to establish definite conclusions. 
However, in all cases we have been able to verify (during the operation and 
following the zonular lysis) the absolute integrity of the hyaloid membrane and 
the lens capsule. 

The postoperative course has always been completely normal and no inflamma- 
tory reactions of the neighboring structures or alterations of the transparent 
medium have been observed. 

Our experience led to to believe that the enzymatic ‘“‘zonulolysis” opens a new 
field in the surgery of the lens that will allow the phacoerysis in all ages. It will 
displace the extracapsular extractions and eliminate, consequently, the capsular 
retractions, the secondary cataract and iridocapsular synechias. It will also 
eliminate the capsular ruptures, separation of the retina caused by excessive 
traction to break the zonule, the inflammatory reactions of the ciliary body 
caused by traumatism, and the losses of vitreous due to pressure-traction reactions 
destined to obtain the zonular rupture. 


Comment: This paper has occasioned considerable comment, suggesting as it does that 
it is possible to dissolve the zonule in juvenile types of cataracts so that they may be 
removed intracapsularly. We know of one American surgeon who administered chymo- 
trypsin in the posterior chamber of a 6-year-old child with a congenital cataract and was 
able to remove it intracapsularly. 

However, it seems that a great deal of study will have to be done before this is a firmly 
accepted procedure of intraocular surgery. Embryologic studies of the zonule fibrils indicate 
that they seem to originate from the inner layer of the top optic cup as products of ecto- 
dermal cells and they grow towards the lens equator which is in close contact. Vail in his 
Doyne Memorial Lecture (Tr. Ophth. Soc. U. Kingdom, 1957, 77: 441) advanced the hy- 
pothesis that the remains of a primary vitreous in this area form a cement substance that 
binds the fibrils together into bundles and may also form the diaphanous membrane, pro- 
vided there is such a thing. Thus the zonule may be considered to have both an ectoder- 
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mal and a mesodermal origin and it is possible that it is affected differently from the lens 
capsule itself by the enzyme. 

Chymotrypsin occurs as alpha, beta, gamma, delta and pi fractions. The delta and pi 
fractions are converted to alpha and beta fractions. It is effective at a pH of 4.0 and is 
inactivated by sodium bicarbonate and a pH from 5.0 to 7.5. It is highly antigenic and is 
stable in an aqueous suspension. The material used by Dr. Barraquer has been analyzed 
and found to be remarkably pure. However, all chymotrypsin is more or less contaminated 
with trypsin which has a well known deleterious effect upon the eye. The material used 
by Dr. Barraquer contains about 700 Armour units per mg.; it is dispensed in a 2-mg. vial 
and is dissolved in saline shortly before use. The Armour product available for investiga- 
tion in the United States contains 800 Armour units per mg. and contains 3.5 mg. per vial. 

This is certainly one of the most exciting ideas in ophthalmic surgery. However, there 
seem to be a number of studies yet to be done. Toxicity and antigenicity studies, the 
long term clinical and histologic course of human eyes and the studies of animal eyes long 
after injection are all indicated. 

Frank W. NEWELL 


THE ADHESION OF THE LENS CAPSULE TO THE HYALOID 
MEMBRANE AND ITS RELATION TO INTRACAPSULAR 
CATARACT EXTRACTION 


ALGERNON B. REESE AND JosEPH A. C. WADSWORTH 
New York, New York 
Tr. Am. Ophth. Soc., 1957, 5: 239-248 


Little attention has been given in the literature to the part played by adhesions 
between the anterior hyaloid membrane and the capsule in fixing the lens. The 
existence of some degree of normal adhesion of the lens capsule to the hyaloid was 
first described in 1883 by Wieger, who named it ligamentum hyaloideocapsulare. 
According to Vail, “if the ligamentum hyaloideocapsulare of Wieger is an actual 
structure, and there is evidence that it is, then there is an actual adhesion be- 
tween the posterior capsule of the lens and the hyaloid membrane.” 

The authors’ attention was directed to the adhesions between the capsule 
and the hyaloid during operation on supposedly uncomplicated cataracts. When 
such an “adhesion syndrome” was noted at the time of an extraction, the lens 
was sectioned to see if any hyaloid elements which were adhering to the posterior 
capsule could be detected. After extracapsular extractions on three eyes in which 
the lens remained firmly adherent to the hyaloid, even when the zonules were 
obviously ruptured, an opaque circle with a clear center was noted postopera- 
tively on the face of the vitreous. This circle is believed to represent firm adhesion 
between the capsule and the hyaloid at the site of the ligamentum hyaloideo- 
capsulare. In an attempt to determine the extent of the adhesion between the 
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capsule and the hyaloid and its possible significance in cataract extraction, 
extractions were performed on the 20 fresh eyes believed to be normal or at least 
normal for this purpose in the anterior sector. Melanomas of the choroid were 
present in 9 of the eyes. The other 11 were obtained at autopsy or because of an 
exenteration for an orbital neoplasm. In each eye the cornea was excised and the 
iris removed at its base, thereby exposing the lens and its zonular membrane. 
The lens was then grasped with Arruga forceps, and by gentle traction it was re- 
moved in its capsule. In 15 of the eyes the zonular membrane ruptured, enabling 
the lens to be delivered without evidence of any adhesion between it and the 
vitreous. In the other 5 eyes, the hyaloid was so firmly adherent that it 
came forward with the lens after the zonular membrane was broken. When the 
capsule was peeled off, the hyaloid snapped back to its normal position. 

Although there is evidence to support the belief that adhesion between the 
hyaloid and the capsule may be fostered by a previous inflammation, the adhesion 
seems more often to be on a developmental basis. 

Undue adherence of the hyaloid to the capsule may manifest itself in several 
ways at the time of cataract extraction. First, the presence of adhesions may be 
noticed when the lens remains deep in the eye and shows no tendency to come 
forward, either as a whole or at the equator below, if a tumbling is attempted. 
The lens tends to slip behind the posterior lip of the wound. When the zonules at 
the lens equator below are obviously broken, the lens still will not tumble or 
present itself in the wound, or it hangs in the wound even with the equator 
presenting. When the lens is teased forward with the forceps, the hyaloid can 
sometimes be seen to peel off the posterior capsule of the lens. After the hyaloid 
finally becomes completely free of the capsule, the vitreous body can be seen or 
felt to sink back suddenly. If the adhesion is too strong to permit separation of 
the two structures and the use of the forceps is persisted in, the capsule may be 
broken or vitreous lost. Failure to appreciate the adhesion between the structures 
at the time of extraction is one important cause of capsule rupture or vitreous 
loss. Moreover, the adhesion between the hyaloid and the posterior capsule 
probably causes the pull on the lens to be transmitted to the base of the vitreous 
which is adherent to the periphery of the retina. This may be a factor in produc- 
ing retinal detachment after cataract extraction. When the adhesion syndrome is 
known and understood, the two structures can sometimes be teased apart by 
wedging a spoon between the hyaloid and the capsule with the cornea intervening. 
The difficulty of separating the structures with forceps is that the lens cannot be 
everted sufficiently without stretching the capsule so that it ruptures. This 
difficulty can be obviated by the use of an erisiphake, which is especially useful in 
combating the adhesion syndrome, because it can be rotated so that the lens is 
gradually—and if necessary—completely everted and in this way gradually 
peeled away from the hyaloid membrane. Even when the lens lies in the wound 
and is practically delivered, the last remaining adhesions between capsule 
and hyaloid may be strong enough to tear a hole in the hyaloid if the delivery 
is completed precipitously. 
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Comment: This is a most interesting and instructive paper. The authors have presented 
this phenomena with histologic proof of its existence. Many ophthalmologists have noted 
the sudden unexplained loss of vitreous and have felt that it might be caused by such an 
adhesion. While most vitreous loss is iatrogenic, there are times when it is not caused by 
faulty technic. 

McLean, in the discussion of this paper, states that this may be recognized if when you 
are tumbling a lens the upper edge dips down when you are attempting to pivot it. When 
this occurs he releases the grasp on the capsule below and grasps it above so that the lens 
can be slid out. In this way the upper edge of the wound may peel the hyaloid off the 
posterior surface of the lens. He feels that this occurs in about 9 per cent of cases. 

The reviewer in his discussion of the paper stated that he felt this might also be con- 
fused with the type of case in which there is a firm adherence of the hyaloid to the zonule. 
In such cases in soft eyes the hyaloid may actually be delivered into the wound as the 
lens is being delivered yet the hyaloid becomes concave when delivery is accomplished. 

The syndrome described by the authors may be difficult to recognize before delivery of 
the lens. If it is suspected one should resort to an erisiphake or the sliding technic. Should 
one get sudden deepening of the anterior chamber on delivery of the lens, one recognizes 
that the hyaloid has ruptured. If no known causes can be seen for this, it may be well to 
consider extracapsular extraction on the opposite eye. Should one get into difficulties 
with one eye, the same sequence of events may follow on the second eye. The surgeon 
having patients referred to him who are one-eyed because of an unfortunate circumstance 
with the first eye becomes more charitable and more humble as he grows older. 

P. Ropp McDona.p 


THE RESULTS OF CATARACT EXTRACTION FOLLOWING 
FILTERING OPERATIONS FOR GLAUCOMA 


SAMUEL D. McPHERSON, JR. AND GEORGE W. FISHER, JR. 
’ , 


The McPherson Hospital, Durham, North Carolina, and the Division of 
Ophthalmology, University of North Carolina Medical School, 
Chapel Hill, North Carolina 


South. M. J., 1958, 51: 99-102 


For the last several years, the authors have handled the problem of cataract 
extraction after a filtering operation in the following manner: If, in spite of the 
previous filtering operation, there is no obvious filtration, or if there is an unduly 
large filtering bleb with hypotony, the incision is made through the bleb. If 
there is a satisfactory filtering bleb, the cataract incision is placed in clear cornea 
approximately 2 mm. inside the limbus as described by McLean. This paper is a 
report on the results obtained by a modification of this last technic in 24 eyes 
undergoing cataract extraction after filtering operations. Chronic congestive 
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Fig. 1. (A) Preparation of corneal slot; (B) placement of sutures; (C) corneal section 
with keratome; (D) radial iridotomy with Castroviejo scissors; (Z) appearance of wound 
with sutures tied; (F) final appearance of eye after suture removal. (Courtesy of McPherson, 
8. D., Jr. and Fisher, G. W., Jr.: South M. J., 1958, 61: 99) 


glaucoma i.e., repeated congestive attacks in eyes with shallow-angle glaucoma, 
was present in 12 patients, chronic noncongestive glaucoma in 11, and post- 
inflammatory glaucoma in 1. The previous operations consisted of corneoscleral 
trephine, 11 cases; iridencleisis, 9; and anterior sclerectomy with iris inclusion, 
4. All the eyes had functioning filtering blebs at 12 o’clock. 

The eye is first prepared for operation and the patient is draped so that only 
the eye to be operated on is exposed. Anesthesia and akinesia are then obtained 
by a modified Van-Lint lid block and the retrobulbar injection of 2 cc. of pro- 
caine with 3 T.R. units of hyaluronidase per cc. and 10 minims of 1: 1000 adren- 
alin per 30 cc. The surgical technic is shown in Figure 1. A. McPherson lid 
speculum is used to retract the lids, and if the palpebral fissure is small, a lateral 
canthotomy is executed with Stevens scissors. A bridle suture of 4-0 silk is 
placed in the inferior rectus and another in the superior rectus muscle, and the 
sutures are secured to the posts on the speculum and then to the drape with 
mosquito hemostats. A perpendicular groove is made with a Lundsgaard knife in 
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the clear cornea about 2 mm. anterior to the filtering bleb and extending from 10 
to 2 o’clock. Three 6-0 chromic catgut or silk sutures are placed through the 
lips of the prepared slot using a Kalt needle holder, the sutures being positioned 
at about 10, 12, and 2 o’clock. The central portion of each suture is withdrawn 
and laid aside to make room for the completion of the corneal incision. A wide 
keratome is used to make a slightly beveled section through the cornea, starting 
at 12 o’clock in the prepared groove and Castroviejo scissors are used to extend 
the incision to 9 and 3 o’clock, coming closer to the limbus at these points. A 
radial iridotomy is carried out at 6 o’clock using the same scissors and any 
posterior synechiae are broken with an iris spatula. The cataract is removed, 
preferably by the intracapsular technic, using either Castroviejo forceps or the 
Bell erisiphake with a tumbling maneuver and counter pressure with a Budapest 
hook. The preplaced sutures are immediately pulled up and tied so that the 
wound is firmly closed. Neosporin ointment is applied and a cotton and gauze eye 
dressing put on with cellulose tape. A Ring’s mask is added for protection. 

Table 1 shows the preoperative and postoperative vision in the 24 eyes operated 
on. The causes of reduced visual acuity after cataract extraction are shown in 
Table 2. In seven patients a final visual acuity of 20/30 or better was obtained. 
In eight patients glaucomatous cupping and atrophy were responsible for the 
reduced vision. In three patients the reduction was caused partly by corneal 
scarring resulting from the corneal incision. In the remaining six, vision was 
reduced because of intercurrent disorders not associated with surgical treatment, 
such as macular degeneration or diabetic retinopathy. 

Table 3 shows the amount of postoperative astigmatism (average, 1.51 diop- 
ters). The operative and postoperative complications are shown in Table 4. Four 
of the patients in whom rupture of the lens capsule occurred subsequently re- 
quired discission. In one of the patients with late loss of the anterior chamber 
air injections were needed, and in one case cyclodiathermy was necessary for a 
secondary rise in tension. 

The results of cataract surgery after filtering operations for glaucoma are hard 
to evaluate on the basis of postoperative vision alone because of the previous 
visual loss caused by the glaucoma and because of the presence of intercurrent 
disease. From the analysis of the causes of reduced vision, it is evident that in 
only 3 of the 24 eyes was the final reduction in visual acuity directly attributable 
to the technic used. Perhaps a better evaluation of the technic can be made by 
considering the technical complications. The relatively high incidence of ruptured 
capsules can be attributed to the presence, in most cases, of posterior synechias 
which had to be broken before extraction of the lens. In several instances, the 
lens capsule was ruptured in this maneuver. The incidence of vitreous loss, post- 
operative hyphemia, and late loss of the anterior chamber is similar to that 
observed after routine extraction of senile cataract, showing that this technic 
does not significantly increase the hazards of cataract extraction. 

The relatively small amount of postoperative astigmatism can probably be 
ascribed to the firm closure of the wound with three corneal sutures. To obviate 
the danger of corneal scarring, a radial iridotomy was performed in most cases 
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to facilitate removal of the lens and to enable the patient to use the lower portion 
of the cornea should scarring occur; usually, only a thin linear scar was produced. 
The final consideration in evaluating the procedure is its effect on previously 
controlled glaucoma. Only one of these patients required subsequent glaucoma 
surgery, apparently because of reactivation of uveitis. 


Comment: The fact, that in one large private clinic only 24 such operations were per- 
formed in one 10-year period, proves that this procedure is not as common as might be 
anticipated. Naturally, every surgeon has his particular choice of operation and, if he is 
Chief of Staff or is in charge of a large clinic service, his ideas will in all probability be 
followed by his juniors and resident staff. It is generally agreed that in hypotensive eyes 
(15 mg. of Hg or below) a section through the filtering bleb will not have a deleterious 
effect on the control of the intraocular pressure. 

The inferior or lateral limbal section as compared to the corneal section in front of the 
bleb will depend on the personal preferences of the surgeon. Should he perform a corneal 
section and rupture the capsule or lose vitreous and then have a corneal dystrophy develop, 
he may, on his next case, try another approach. 

There is one point not made in this article, and that is, with a straight corneal section or, 
for that matter, also with a lateral incision, one must be sure to have an adequate section. 
A section from 3 to 9 o’clock, when it is entirely within the cornea, may be snug for a 
large lens. 

Although one cannot use 24 cases for statistical analysis, the incidence of 12 per cent 
vitreous loss and 12 per cent hyphemas would seem to be higher than that found in the 
routine extraction of a senile cataract. Since the incision is entirely within the cornea, it is 
presumed the hemorrhage must arise from the iris. The higher incidence of vitreous loss 
may be explained by the technical difficulties of the procedure and the possibilities of an 
adhesion of the hyaloid or zonule to the capsule at the site of the original surgery. 

One complication not mentioned by the authors is the non-functioning bleb that may 
develop in the hypotensive postoperative period. The reviewer prefers to fill the anterior 
chamber with saline or air at the conclusion of the operation. 

No surgeon should approach this operation as a routine cataract extraction. The 
patients are frequently one-eyed and the incidence of complications is definitely higher 
than in the routine extraction. One should be prepared for all eventualities and every 
precaution taken to avoid the complications that may present during the operation or 
in the postoperative period. 

P. Ropp McDona.p 


PHAKOLYTIC GLAUCOMA 


P. B. ScHOFIELD 
Department of Pathology, Institute of Ophthalmology, London, England 
Tr. Ophth. Soc. U. Kingdom, 1957, 77: 193-203 


Phakolytic glaucoma, or the association of glaucoma with a hypermature 
cataract, has been known for many years, but it is only within the last decade 
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that it has come to be more widely recognized. Increased familiarity with this 
condition, which is preventable and often curable, will save many eyes that might 
otherwise be enucleated. 

The great importance of phakolytic glaucoma lies in the fact that if it is 
diagnosed early and treated promptly, it may be possible to save the sight of the 
eye. The fundamental cause of the glaucoma is the mechanical blocking of the 
trabecular meshwork and outlets by macrophages engorged with lens material. 
In the classical case there is no other type of response and this is of interest when 
it is recalled that there are at least two other ways in which lens material may 
induce glaucoma. First, it may provoke an inflammatory response through a 
toxic action of unknown cause—phakotoxie uveitis. This is characterized 
histologically by an infiltration of the anterior uvea with plasma cells, lympho- 
cytes and phagocytes. Secondly, the lens material may cause an anaphylactic 
reaction in which there is an inflammatory cell infiltration of the anterior uvea— 
endophthalmitis phako-anaphylactica. It must be emphasized that in phakolytic 
glaucoma there is no toxic or anaphylactic reaction to the released lens material, 
and as yet there is no complete explanation of these varying responses to a 
provocative agent that is apparenty the same in all three conditions. In phako- 
lytic glaucoma, moreover, only the eye in which there is a leakage of lens material 
becomes glaucomatous, whereas in endophthalmitis phakoanaphylactica the 
other eye may also be involved. The absence of keratitic precipitates and periph- 
eral anterior synechiae in phakolytic glaucoma, another distinguishing feature, 
is both clinically and histologically interesting. It is because of the fact that the 
phagocytes are not associated with fibrinous exudate that they do not become 
adherent to one another, nor do adhesions occur. This is an important practical 
point as the cells can readily be washed out of the anterior chamber by irrigation. 

The manner in which the phagocytes reach the retinal surface, or indeed any 
part of the eye, is not clear. It may be that they migrate into all parts of the eye 
as a generalized response to free lens material and that they are most numerous 
where the stimulus is greatest, that is, anteriorly. 

The files of the Pathology Department at the Institute of Ophthalmology 
contain eye sections from four patients in whom a diagnosis of phakolytic 
glaucoma was recently made. Three of the patients were over the age of 70 and 
the other was 63. Two were men and two women. There was a history of cataract 
in the affected eye for 12 years in two patients, 20 years in one patient, and no 
clear history could be obtained from the fourth patient except that he had been 
blind for one year. The onset of glaucoma was acute or subacute in three patients 
and the records of the other failed to state the rapidity of onset. The other eye 
was aphakic in two cases and mildly cataractous in the others. In one case 
floccules were seen in the anterior chamber. All the eyes were blind and painful 
and therefore were removed. 

Histologic examination showed that a hypermature cataract was present in all 
four eyes, and that cortical liquefaction varied from about 80 to 100 per cent. 
In all, the capsule was thinned and ruptured posteriorly, although in one case 
the tear was minute. The nucleus of the lens in three cases appeared to be 
normal and lay in its usual position enclosed by the ruptured capsule. In the 
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fourth, it was not present in the section and only the empty and ruptured capsule 
remained. Extruded pink-staining granular lens material lay in the filtration 
angles and the anterior chamber, in the anterior vitreous near to the ruptured 
lens, and among the ciliary processes. In two cases it was still extruding from the 
lens. All sections contained considerable numbers of pink-staining mononuclear 
phagocytes engorged with lens material. Most were to be found in the anterior 
chamber where they lay crowded together in the filtration angles, in the uveal 
scleral meshwork, and on the anterior surface of the iris, both within its crypts 
and in the stromal tissue. A few also lined the corneal endothelium. Of great 
importance in this condition is the state of the retina and the optic nerve. In three 
of these eyes, the retina showed only very limited gliosis anteriorly in the nerve 
fiber layer. The optic disk in two of these eyes was very slightly cupped but the 
nerve was normal. In the third eye, although the posterior retina appeared 
healthy, there was some degree of cupping and the nerve was atrophic and 
gliosed. In the fourth, there was pronounced gliosis of the nerve fiber layers and 
the disk was deeply cupped. This last case is of interest because there was only a 
small amount of liquefied lens material either loose within the eye or phagocy- 
tosed, although the capsule of the lens was widely ruptured and there was almost 
complete liquefaction of the cortex. This suggests that there had been a previous 
leak which the eye had been able to absorb without difficulty, because there was 
no clinical evidence of glaucoma until its first and acute onset. 

Removal of the lens, with its capsule if possible, is advocated by several 
authors, and Verhoeff (1952) believes that the lens should be removed if it is 
hypermature even if there is no evidence of glaucoma, although in this case judg- 
ment should be exercised as to the best time for removal. Flocks and associates 
(1955) go so far as to state that the sudden development of glaucoma in a cata- 
ractous eye of an elderly person whose fellow eye is aphakic should be regarded as 
phakolytic glaucoma until proved otherwise. Since there is often little intraocular 
damage to be seen histologically in these eyes other than blocking of the aqueous 
outlets with phagocytes engorged with liquefied lens material, prompt removal of 
the lens may prove sight-saving. 

Comment: The significant question in considering phakolytic glaucoma is whether the 
glaucoma is caused by toxic uveitis with obstruction of the trabecular spaces by macro- 
phages engorged with lens material or is caused by hypersecretion effect or both. The Irvines 
(R. S. and A. R., Jr.: Lens-induced uveitis and glaucoma. Am. J. Ophth., 1952, 35: 489) 
stated that the “lack of pathologic evidence of irritation of the ciliary body is against the 
theory that lens material causes increased secretion of aqueous to account for the glau- 
coma.” Likewise, Flocks (Flocks, M., Littwin, C. S. and Zimmerman, L. E.: Phakolytic 
glaucoma, A. M. A. Arch. Ophth., 1955, 54: 37) considers that the chemical irritation 
theory of glaucoma in these cases is incorrect. 

Schofield considers the glaucoma to be initially caused by blockage by lens material 
alone, which rapidly evokes a phagocytic response. No consideration of hypersecretion is 
presented. 

These authors may be quite correct in their conclusion that toxic hypersecretion is not 
a factor. However, from clinical experience in cases seen before tonographic evidence was 
available, such a possibility must still be considered. In one case (Sugar, H. S.: Acute 
secondary glaucoma due to spontaneous rupture of the lens capsule. Am. J. Ophth., 1949, 
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$2: 1509) where removal of the cataract was not permitted, removal of the aqueous by 
anterior chamber puncture, followed only by the use of cycloplegics, resulted in complete 
relief of the severe elevation in intraocular pressure. If the trabecular space obstruction 
were the significant cause one would expect removal of the aqueous by anterior chamber 
puncture not to affect the already obstructed trabecular spaces. It is hoped that opportuni- 
ties for tonographic observation on cases of this type may present themselves. 

Sau SuGaRr 





THE CORNEA 


LAMELLAR KERATOPLASTY FOR HERPES FEBRILIS ULCERATION 
OF THE CORNEA 


MiIcHAEL J. HoGan 


Department of Ophthalmology and the Francis I. Proctor Foundation for Research in 
Ophthalmology, University of California School of Medicine 


Am. J. Ophth., 1958, 45 (Pt. II): 106-112 


The past 10 years have seen a definite increase in the frequency of chronic 
herpetic infection of the cornea, especially the types that lead to ulceration and 
perforation. Newer methods of therapy with corticosteroids and antibiotics 
partially account for the increase in these infections and their complications. 
In some cases such therapy has been shown to lead to chronicity and secondary 
infection of the ulcers by fungi. 

Dendritic keratitis is the most common form of corneal herpes; its char- 
acteristic type of ulceration is easily recognized. The treatment of such ulcers is 
usually—but not always—successful. Some cases tend to persist longer, to resist 
therapy, and to extend into the stroma to result in disciform keratitis, which per- 
sists long after the surface ulceration has healded completely. Other cases fail to 
heal, and the ulcer extends into the stroma, with marked resistance to medical 
treatment. Such lesions are often accompanied by a severe and painful iritis, with 
or without secondary glaucoma. Cultural studies of these deep ulcers usually are 
negative; some are caused by secondary bacterial and fungal infections. Isolation 
of herpes febrilis virus from such ulcers is uncommon. Perforation is not unusual 
in the deeper ulcers. Vascularization of the cornea invariably begins in the 
later stages and is of both the superficial and the deep types. 

Therapeutic lamellar grafting is indicated in cases with chronic superficial 
ulcerations which fail to heal after two or three months of treatment and in 
those with deeper more extensive ulcerations which fail to respond within two or 
three months to a variety of methods of treatment. It is also indicated as a 
means of preventing frequent recurrences of dendritic ulceration and in chronic 
disciform ulcers which have perforated. The contraindications to lamellar 
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keratoplasty in such cases are secondary infection by bacteria or fungi, glaucoma, 
and iridocyelitis. Bacterial infection is controlled by determining the antibiotic 
sensitivity of the organisms and giving appropraite therapy. Fungal infections 
can be treated with Mycostatin ointment (50,000 u. per gm.) five or six times a 
day. This treatment, however, is rarely effective and it is usually necessary to 
perform a penetrating keratoplasty rather than a lamellar one, although the 
size and depth of the secondarily infected corneal lesion is a determining factor. 
In patients with glaucoma, every effort should be made to control the pressure 
before considering surgery. In patients with uncontrolled pressure, the removal 
of necrotic tissue at the time of keratoplasty often results in amelioration of the 
intraocular inflammation and subsidence of the glaucoma. Iridocyclitis is always 
present to a reasonable degree during the active phase of ulceration and is re- 
sistant to treatment. 

Lamellar keratoplasty is to be preferred for many of the chronic herpes febrilis 
ulcers of the cornea. The corneal tissues are usually diffusely inflamed, soft, and 
vascular, and do not hold sutures as well as normal cornea; therefore, it is risky 
to perform a penetrating keratoplasty. Central, rather circumscribed ulcers, in 
which the surrounding cornea is tough and relatively uninflamed, are best 
treated by partial penetrating keratoplasties. 

The usual preoperative sedation, orbicularis akinesia, and retrobulbar injec- 
tion are given to anesthetize the eye. Fixation is secured with 4-0 black silk 
sutures placed in the superior and inferior rectus muscles. Whatever the type of 
trephine chosen, the instrument itself should be large enough to encompass the 
ulcerated area (Fig. 1). The guard is set so that the cutting blade will penetrate 
to about one-half the thickness of the patient’s cornea. After trephining of the 
recipient eye, the edge of the portion to be excised is retracted slightly with a 
Castroviejo corneal forceps and the peeling of the lamella is initiated by making 
a short incision with a Bard-Parker knife. The tip of an Elschnig cyclodialysis 
spatula is inserted into the incision and is used to separate the lamella from the 
remainder of the cornea. To accomplish this, the blade is pushed forward be- 
tween the lamellas slowly by twisting motions until it completely separates the 
diseased area from the remainder of the cornea (Fig. 2). This method of separa- 
tion of the lamella is advantageous because of its simplicity and the greater ease 
with which one can stay in the same plane. 

After removal of the first layer of necrotic tissue, it may be seen that addi- 
tional lamellas must be removed. If necessary, the procedure can be repeated, 
even in perforated ulcers, down to Descemet’s membrane. In eyes with a des- 
cemetocele, or a perforation, a plug of necrotic tissue is usually found at the 
base of the ulcer. This plug usually comes loose, leaving a 2-mm. to 3-mm. hole 
into the anterior chamber. This does not preclude continuing with the lamellar 
keratoplasty. In other cases, after removal of most of the diseased tissue down 
to Descemet’s membrane, a 2-mm. to 3-mm. area of gray haziness may be seen. 
In these cases, too, the operation may be continued, and in many of them the 
area will become clear. 

Meanwhile, the donor eye has been soaked in ophthalmic Neosporin solution 
for one hour. It is wrapped in gauze, leaving the cornea exposed, for ease of 
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handling. A graft of the desired size is cut and separated from its bed with the 
spatula as previously described. It is then sutured in place with eight 6-0 black 
silk sutures, edge to edge (Fig. 3). Atropine ointment and ophthalmic Neosporin 
ointment are instilled, and bilateral patches applied. A pressure dressing is ap- 
plied to the eye on which the operation was performed. 

The postoperative care of these patients is exacting, and a close watch must 
be kept for complications, which may occur early or late in the postoperative 
period. Wound separation may occur early. If it is caused by a rise in intraocular 
pressure, control of the glaucoma and a pressure dressing will usually result in 
reattachment of the graft, and subsidence of the accompanying edema. Resutur- 
ing usually is not desirable. Glaucoma is one of the commonest complications 
both of the herpetic infection and of the operation. Iridocyclitis may persist 
after operation, resisting all attempts at therapy. Secondary infection is also a 
possibility. Iris adhesions to the graft or perforated area are rare because there 
are usually posterior synechias which prevent forward displacement of the iris. 
In eyes with central perforations, moreover, the anterior chamber reforms 
promptly after grafting. Anterior chamber hemorrhages are uncommon. 

The results obtained by lamellar keratoplasty in nine patients with chronic 
herpetic ulceration of the cornea, with and without perforation, were quite 
satisfactory. The fact that eyes so seriously affected were saved at all is im- 
portant. In three of the patients, central perforations were present, with con- 
siderable surrounding keratitis. The grafts were quite edematous for some 
months, but eventually became quiet and clearer. Vision was improved con- 
siderably in one patient, and was unchanged in the other two. These patients 
have not been followed long enough for determination of the final acuity, but 
they are quiet. One graft was destroyed by Monilia infection three months after 
a quite successful keratoplasty, probably as a result of prolonged antibiotic 
therapy. Wound separation with clouding occurred in one patient six weeks after 
operation, but healing eventually took place. The remaining four patients had 
uneventful postoperative courses, and exhibited fairly good vision after healing. 
So far, there has been no recurrence of a dendritic ulcer in a graft (longest 
follow-up in penetrating and lamellar keratoplasties, 6 years). In patients with 
recurrent ulcers, therefore, lamellar keratoplasty seems to prevent relapses. 


KERATOPLASTY FOR HERPETIC KERATITIS 


H. L. Ormssy 


Departments of Ophthalmology and Bacteriology, Faculty of Medicine, University 
of Toronto, Toronto, Canada 


Am. J. Ophth., 1958, 45 (Pt. II): 179-182 


Herpes simplex virus infection of the cornea continues to be one of the most 
important problems in the field of ophthalmology. In spite of the introduction 
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of many new therapeutic agents in the past decade, none has yet been found to 
be effective in this disease. Aureomycin was tried but the results were disap- 
pointing, and it is now generally agreed that none of the antibiotics has any 
influence on herpetic disease. Cortisone and ACTH were thought at first to have 
an important place in the treatment of herpetic keratitis. In all forms of stromal 
herpes, including disciform keratitis, the inflammatory reaction was suppressed 
when steroids were administered and the patients experienced symptomatic re- 
lief. Later studies and clinical trials, however, showed that steroids had an un- 
favorable effect on the course of dendritic ulceration, and that they could, in 
some instances, activate a latent infection. Steroids, therefore, are to be avoided 
in all phases of the disease. 

The tendency of herpetic keratitis to recur, often after an interval of months 
or years, warrants the conclusion that the virus lies latent in the cornea between 
attacks. The dendritic ulcer occurs in the epithelium and can be cured by cauter- 
ization and epithelial denudation. This treatment fails to prevent recurrences, 
however, and it must therefore be assumed that the virus lies latent in the 
corneal stroma. Treatment by corneal transplantation should prove to be of 
value both by removing tissues harboring latent virus and at the same time 
improving vision. 

Both lamellar and full-thickness grafts have been used by keratoplasty sur- 
geons in the treatment of herpetic keratitis. When the corneal scar involves the 
deeper layers of the stroma and Descemet’s membrane, full-thickness grafts are 
necessary if good vision is to result. Hogan has shown, however, that when full- 
thickness grafts are used as a primary procedure in herpetic keratitis, clouding 
of the cornea because of antigen-antibody reaction often occurs. When the 
present program of corneal grafting was instituted at the University of Toronto 
in 1954, it was decided to carry out all keratoplasties on herpetic eyes by means 
of the total (10-mm.) lamellar method, and to perform full-thickness optical 
grafts only as a secondary procedure. To date, 25 eyes with herpetic keratitis 
have been operated on by the lamellar technique, and in two of these eyes 
secondary 6-mm. full-thickness grafts have been performed to give normal 
vision. All the operations were surgically successful. Healing was rapid and 
postoperative complications were minimal. 

Six eyes were operated on because of the danger of perforation of descemet- 
oceles. Perforation did occur in one of these eyes after the patient was admitted 
to the hospital, and a bubble of air was seen in the anterior chamber. In four 
eyes, rupture occurred during the dissection. In all six eyes, healing of the graft 
was satisfactory, but residual edema persisted for some weeks, and is still present 
in one graft five months after operation. 

In 10 eyes, the operation was performed to end a long period of active kera- 
titis which had failed to respond to the usual methods of treatment. The patients 
experienced relief of their symptoms within 48 hours after operation, and did not 
exhibit any undue postoperative reaction in the graft. The remaining eight eyes 
were operated on during the quiescent phase of the disease. 
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The visual results were gratifying in all eyes in which the scar tissue did not 
extend to Descemet’s membrane. Patients in whom only one eye was involved in 
the disease process have had no subsequent full-thickness grafts. In two pa- 
tients who suffered from bilateral herpes and who had bilateral lamellar grafts, 
6-mm. full-thickness grafts were subsequently performed on the eye with the 
poorer vision. These grafts have remained clear. The patients have usually been 
satisfied with the visual result and with freedom from symptoms. 

No recurrence of herpetic infection has taken place in any of the grafted eyes, 
in spite of the use of hydrocortisone after operation. The postoperative use of 
steroids in these patients has not only not resulted in the exacerbation of infec- 
tion, but it has reduced postoperative reaction and contributed to a better 
visual result. 

The lamellar technic appears to offer many advantages over full-thickness pro- 
cedures in the treatment of herpetic keratitis. A total lamellar (10-mm.) deep 
transplantation removes invading blood vessels and scar tissue from all but the 
deepest stromal layers, and probably removes all the latent virus. Although the 
proper performance of a 10-mm. lamellar graft, carried to the deep stromal level, 
requires much surgical skill and practice, the operation is less hazardous than 
the full-thickness procedure, and healing is more rapid. 


Comment: These two interesting papers bring out a number of important points in the 
management of herpetic keratitis. It has been emphasized frequently that cortisone, other 
steroids, and ACTH are generally contraindicated in herpes keratitis and, indeed, may 
lead to parenchymal involvement with ultimate perforation of the cornea. It is interesting 
to note, however, that postoperatively after a lamellar keratoplasty Ormsby suggests 
cortisone for suppressing neovascularization and the antigen antibody reaction. Hogan 
does not recommend their use postoperatively. 

Penetrating keratoplasty is generally contraindicated in the corneas which have active 
disease. It must be remembered, however, that it may be necessary after a lamellar 
keratoplasty. The lamellar keratoplasty is not technically difficult and is associated with 
fewer complications than glaucoma or cataract surgery. Many cases of ocular disease can 
be prevented or their course shortened if ophthalmic surgeons would use lamellar kerato- 
plasty earlier in the course of the disease. Ormsby recommends the routine use of a 10-mm. 
graft while Hogan recommends a graft only large enough to remove the ulcerated area. 
Once the dissection of the cornea is started it is surprising how easily it proceeds. The use 
of a cyclodialysis spatula to remove the corneal segment, as suggested by Hogan, is a 
good one but, removal with a Bard-Parker knife is not particularly difficult. The dissection 
should be deep enough to remove all of the ulcerated cornea but should not penetrate the 
anterior chamber. In the event the anterior chamber is penetrated the operation should 
proceed as planned and, while undesirable, this does not adversely affect the result. 

The eyes with persistent and prolonged herpes infection are desperately diseased and 
the good results obtained by these surgeons should encourage others to follow their lead, 
both to limit the course of the disease to improve vision, and to substitute a cornea which 
does not contain the virus of the herpes simplex. 

Frank W. NEWELL 
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VARIOUS CASES OF EPIDEMIC KERATOCONJUNCTIVITIS 
OBSERVED IN A PARISIAN HOSPITAL IN 1956; PROBABLE 
ROLE OF THE TONOMETER IN THE TRANSMISSION 


JEAN VOISIN AND Miss ZANINI 


Bull. Soc. opht. France, 1957, 3: 192-198 


During the year 1956, 8 cases of epidemic keratoconjunctivitis were observed 
on the ophthalmologic service of the Hépital Laénnec by the authors. Six of the 
eight cases apparently can be linked together as a small hospital epidemic; the 
other two, which presumably were sporadic, were seen at a late stage, after six 
months and four months respectively, but before or after the outbreak of the 
small epidemic. 

The infection was almost certainly spread by the tonometer used in examining 
the first of the six patients, a 74-year-old woman suspected of having chronic 
unproved glaucoma. For some months, she had been coming to have her ocular 
tension checked, but she was not receiving treatment. At the visit on March 2nd, 
the tension was normal. On March 14th, she returned, presenting an acute bi- 
lateral catarrhal conjunctivitis that had begun two days before. Her visual 
acuity was 9/10 as usual. On March 26th, she reported a decline in visual acuity 
(to 6/10) of 3 days’ duration, but it was not until the 30th that the diagnosis 
was made on the basis of small subepithelial infiltrations with slight epithelial 
puncta that took the stain. On June 13th, the subepithelial infiltration was still 
present, but the condition had become unilateral. 

The next three patients, all of whom had their ocular tension checked on 
March 15th, apparently were infected by the tonometer which had been used in 
Case 1 the preceding day. This, of course, means that the virus is capable of 
surviving for more than 6 hours. If such a possibility is considered inadmissible, 
the infection must have originated with some other patient who has remained 
unknown. The existence of cases that are apparently sporadic makes such an 
event possible. The last two of the six patients apparently contracted the infec- 
tion in their turn from the tonometer, one from Patient 3 and one from Pa- 
tient 4. 

The shortest incubation period was 6 or 7 days; often it was 10 days or more, 
with a maximum of 16 days. The appearance of the corneal complications was 
more constant, occurring, as a rule, in about 20 days, except for one early case 
in which it took place on the 11th day. The epidemic was checked by increasing 
the prophylactic measures, by no longer taking the tension routinely when the 
eyes were slightly red, and by using trioxymethylene for the daily disinfection 
of the tonometers. 

From the clinical point of view, the diagnosis was made only on the appear- 
ance of the corneal complications. During the stage of catarrhal conjunctivitis, 
significant lymph-node involvement was found once and chemosis twice. Involve- 
ment of the caruncle and the semilunar fold apparently would not attract the 
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attention of unsuspecting observers. The follicular stage of the conjunctivitis was 
attenuated and always discrete, perhaps because of the early use of an eyewash 
containing Aureomycin. 

In seven of these eight cases, the corneal involvement was typical, with a 
slight attack of endothelitis in two cases. The authors emphasize the fact that 
in a third case the endothelitis was the dominant element in the corneal dis- 
turbance. The possibility of such a development in epidemic keratoconjunctivitis 
does not seem to have been noted before. In general, keratoendothelitis has been 
linked to herpes. The persistence of the corneal lesions and the slowness with 
which they disappear are well known, but in the long run the visual acuity is 
not much affected. 

From the therapeutic point of view, the eyewashes used contained Aureo- 
mycin and, in a late phase, cortisone. As a general treatment, autohemotherapy 
was used systemically and in one case (seen late), Terramycin was given by 
mouth with satisfactory results. Treatment with cortisone and its derivatives 
was not given systemically in these cases, but might be worth a trial. 

This experience shows that epidemic keratoconjunctivitis has not yet com- 
pletely disappeared. Sporadic cases still occur and may give rise to new epi- 
demics in the future. 


Comment: Epidemic keratoconjunctivitis in hospitals and offices have been well de- 
scribed by I. H. Leopold (Characteristics of hospital epidemics of epidemic keratocon- 
junctivitis. Am. J. Ophth., 1957, 43 (Part II): 93) and by P. Thygeson (Office and dispen- 
sary transmissions of epidemic keratoconjunctivitis. Am. J. Ophth., 1957, 43, (Part II): 
98). The latter described finger to eye transmission, transmission by contaminated solu- 
tions and by tonometers. Three well studied epidemics in which tonometers were in- 
criminated were mentioned. 

In treatment the use of cortisone is to be questioned from what we know of its effect on 
the spread of other viruses. The known antibiotics certainly do not appear to be effective. 

The prevention of contamination by sterilization of tonometers, adequate washing of 
the hands between patients and the use of individual droppers may all be effective. 

From a diagnostic viewpoint, no clear answer has been given to the relation between 
the corneal lesions in epidemic keratoconjunctivitis and nummular keratitis. Studies in 
this regard are indicated. 

Saut SuGar 





THE LACRIMAL SYSTEM 


REOPERATIONS PERFORMED ON PATIENTS IN WHOM 
DACRYOCYSTORRHINOSTOMY ACCORDING TO TOTI’S 
TECHNIC HAD FAILED 


G. GUNTHER 
Ophthalmologic Clinic of the University of Greifswald, Germany 
Klin. Monatsbl. Augenheil., 1957, 131: 343-350 


Seven failures are recorded in 159 patients upon whom dacryocystorrhinostomy 
was performed according to Toti’s technic during the period from 1953 to 1956. 
One of these seven patients is still under treatment. The other six (three males 
and three females between the ages of 22 and 61 years) have been reoperated 
and their cases are detailed in this report. 

In the first patient, tamponade was used without flap suture. This did not 
produce an open canal. However, since no tamponade was used in the successful 
second operation, it is assumed that granulation did not occur following the 
original procedure because of cicatricial changes in the mucosa. 

The fistula produced in the second patient by the original operation closed 
within three weeks. For the first eight days after operation the rhinostomy 
opening was still present and protrusion of the lateral wall of the lacrimal sac 
could be produced by pressure on the scar, but these findings disappeared within 
the next few days. Thus, the developing stenosis could be followed with the 
rhinoscope. The bony opening was adequate but at the level of the lacrimal sac 
and nasal cavity a bony spicule remained which obstructed the new canal. Suc- 
cess followed the second operation at which the bone spicule was removed, 
without anastomosis. 

The original operation had been performed in the third patient following 
phlegmon of the lacrimal sac. Subsequent rhinoscopic examination disclosed that 
the size of the fistula was out of proportion to the large ectatic sac, resulting in 
retention of pus. At the second operation, adequate drainage and reduction of 
the lumen of the sac were obtained by enlarging the bony opening, excising the 
nasal mucosa and relocating the insertion of the lacrimal sac. 

In the fourth patient, the original bony opening was not adequate, anastomosis 
of the nasal mucosa and lacrimal had not been achieved, and an obstructed canal 
resulted. This was corrected at reoperation by widening of the bony opening and 
construction of exact communication between the nasal mucosa and lacrimal sac. 

Reoperation of the fifth patient revealed that the original bony opening had 
been too small. A permanent cure followed enlargement of the bony opening 
and exact anastomosis between the lacrimal sac and nasal mucosa. 

A bony opening that was too narrow was also the cause of failure of the first 
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operation in the sixth patient. This stimulated formation of granuloma and 
obstruction. Enlargement of the bony window with exact anastomosis perma- 
nently removed the stenosis, and the second operation was completely suc- 
cessful. 

Failure of the original dacryocystorrhinostomy in these six patients was caused 
by inadequate bony opening in five and inadequate construction of the foramen 
in one. No suture union or other securing procedure was used in two patients; 
granulations inside the sac and in the opening of the fistula completed the 
stenosis. After removal of the obstructions, a free passage through the newly 
created lacrimal duct was obtained in all patients. 

The size and location of the bony opening are of great importance in the suc- 
cess of this procedure. Its size should be between 10 by 10 mm. and 15 by 15 
mm. Its location must conform to the location of the lacrimal sac, i.e., it must 
reach the level of the lacrimal sac with its posterior extension. No threshold 
should be permitted to remain between the sac and the nasal mucosa when the 
bony wall is removed (including the crista lacrimalis) if retention of mucus and 
pus is to be obviated. Either a chisel or drill may be used in construction of the 
bony opening, but injuries to the lacrimal sac and nasal mucosa must be avoided. 

Anastomosis between the lacrimal sac and nasal mucosa may be obtained in 
several ways: (1) Closure by suture of the anterior and posterior walls of the 
anastomosis; (2) closure by suture of the anterior wall only; (3) no suture, but 
canal secured by tamponade, and (4) neither suture nor tamponade. The author 
has used the second method in several hundred patients during the last ten 
years with satisfactory results. He has found the method to be simpler than the 
others and without any of their disadvantages. 


Comment: In many American ophthalmologic clinics, relatively few dacryocystorhinos- 
tomies are done and occasions for its performance are infrequent. Whether the disparity 
between the larger number done by Gunther as compared to those done in Chicago clinics 
arises from his having more patients, from anatomic or physiologic lacrimal duct differ- 
ences between our people, or from different standards of surgical requirements for this 
operation, would be interesting to know. The author’s results in 159 dacryocystorhinos- 
tomies with only seven patients requiring reoperation is also unusual. In our experience, 
at least 15 per cent are unsuccessful at the first operation and in many instances, after the 
second operation, so the author’s technic, we must admit, is superior to ours. He has 
emphasized the importance of a large osteal opening and its correct location opposite the 
sac. Whether smallness of the nasal opening promotes granulations as the author infers, or 
encourages the periosteum to bridge the gap is debatable. In our experience with different 
modifications of the Toti-dacryocystorhinostomies, the Dupuy-Dutemp method with 
suture of both the anterior and posterior flaps has been most satisfying and we agree with 
Gunther that better results are obtained if at least the anterior wall is sutured than if 
tamponade or no sutures are used. One of the vexing problems of dacryocystorhinostomy 
not encountered or mentioned by the author of this article is the difficulty of recognition 
of the lacrimal sac mucosa lumen. 

J. V. Cassapy 











OCULAR SURGERY 


ALLOPLASTY IN SURGERY OF THE EYE 


WILLIAM STONE, JR. 


The Ophthalmic Plastics Laboratory, Massachusetts Eye and Ear Infirmary, 
Boston, Massachusetts 


New England J. Med., 1958, 258: 486-490, 533-540, and 596-602 


I 


For more than 15 years, chemically inert materials have been incorporated in 
various forms in different tissues to perform many functions. Historically, some 
of the oldest replacement implants recorded are in cases of eye surgery. The 
problem of the retention in tissues of the inert implant, partially buried and 
partially exposed, has been studied by ophthalmologists for the past 15 years. 
Experimentation with alloplasty is being or has been attempted in almost every 
condition encountered in eye surgery. Recent work in this field may conveniently 
be considered under the headings of cataract surgery, glaucoma, retinal separa- 
tion, corneal transplantation, and so on. 

Cataract extraction is usually performed either by the extracapsular method 
or by the newer intracapsular method. The intracapsular extraction is now the 
most favored operation for cataract removal in the United States and also one of 
the most successful of all surgical procedures. If it is carefully performed, there 
are few complications. Usually, the patient will regain 20/20 to 20/40 vision for 
distance and will be able to read newspaper print with ease. Nevertheless, there 
are certain disadvantages in the end results, such as the need for fairly thick 
cataract spectacles or the impossibility in some cases of giving the patient single 
binocular vision with a spectacle lens. To overcome some of these disadvantages, 
Ridley in 1951 devised an acrylic lens made of methyl methacrylate approximat- 
ing the thickness and curvatures of the natural lens of the eye, but corrected for 
the difference of refractive indexes between the natural and plastic materials. 
Although Ridley’s operation has been successful in many cases, the number of 
complications has been much higher than in the standard operation without the 
insertion of the lens. Nevertheless, the benefit to the patient of not having to 
wear a thick cataract lens, of having a larger field of vision, and of having single 
binocular vision with monocular aphakia is considerable. 

In 1953, Strampelli devised an acrylic lens that is not held in place by the loose 
iris but instead is placed in front of the iris and supported by several tiny feet in 
the angles of the anterior chamber. It has been found that the complications with 
this lens are fewer than those with the Ridley lens. Nevertheless, the conven- 
tional intracapsular extraction without lens implantation is too successful a 
procedure to permit, as yet, wide acceptance of the new method, which at present 


320 





caus 
disa 


glau 
duct 
or t 
Fail 
trac 
any 
hav 
mai 
eith 
sup 
cilis 
not 
(19: 
the 
hyd 
peri 
tan 
eye 
mai 
tal 
the 
pro 
ine! 
inel 


ade 
wit 
sert 
anc 
att 
imy 
int 
tuk 
the 
im] 
jew 
im] 
ine 


ant 
fun 


wT 


rr \e “- \e uve 


\ 


oT eS wa ew 





CLINICAL PRACTICE 321 


causes more complications than—even though it eliminates some of the minor 
disadvantages of—the conventional operation. 

Graefe’s iridectomy is still one of the best operations for the relief of acute 
glaucoma. In chronic glaucoma, drainage operations, which are intended to pro- 
duce a permanent fistula between the anterior chamber and the subconjunctival 
or the suprachoroidal space, are very satisfactory in most cases, but not in all. 
Failure of a fistulizing operation is usually caused by cicatrization of the fistulous 
tract. This is very evident in darkly pigmented people. Fistulizing operations of 
any type are almost always unsuccessful in the Negro. For this reason, attempts 
have been made in the last few years to use metals and plastics in various ways to 
maintain the patency of fistulous tracts between the anterior chamber and 
either the subconjunctival or the suprachoroidal space. In the cyclodialysis or 
suprachoroidal drainage procedure, most of the materials used to keep the 
ciliary body from becoming reattached to the sclera produced scarring and did 
not result in permanent patency. Good results were obtained by Troncoso 
(1940) with the implantation of a thin sheet of magnesium in the cleft between 
the separated sclera and the ciliary body, but he later reported that so much 
hydrogen was produced as the magnesium disintegrated that the patient ex- 
perienced considerable pain. He therefore began experiments with the use of 
tantalum implants for maintaining patency. A fine tantalum-foil tube in the 
cyclodialysis cleft produced a reduction of tension in the rabbit eye and re- 
mained patent for as long as eight months. In Bick’s experiments with a tan- 
talum tube, also reported in the same year, a small amount of pannus formed in 
the cornea over the tube, and moderate injection persisted. This, he believed, was 
probably caused by mechanical irritation by a rigid foreign body, which, though 
inert chemically, was too unyielding. It was suggested, therefore, that flexible 
inert tubing might produce even more satisfactory results. 

Working on the premise that the mechanical irritation was caused by in- 
adequate fixation of the implant, the author made a thin-walled tantalum tube 
with a fenestrated plate at one end. This could be kept rigidly in place by in- 
serting two-thirds of the tube intracorneally with one end in the anterior chamber 
and the fenestrated plate end extending underneath the conjunctiva and firmly 
attached to the sclera by sutures. The fenestrations in the plate were of prime 
importance in keeping the tube firmly fixed to the sclera, for fibrous tissue grew 
into them. As a result, there was very little reaction in the cornea above the 
tube, except for several small blood vessels and a minute opacity. In this work, 
the manner of preparing and handling the implant was found to be extremely 
important so far as the reaction is concerned. When tantalum is polished with 
jeweler’s rouge, for instance, microscopic particles of the rouge adhere to the 
implant and produce a foreign-body reaction even though the metal itself is 
inert. 

Platinum wire, used in 1951 by Muldoon and associates in a cleft between the 
anterior chamber and the conjunctiva at the limbus, was effective in producing a 


functioning bleb. Another plastic material that may be used in various ways is 
Gelfilm. 
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The experimental work so far done with metal and plastic wicks and tubes 
indicates that these materials are well tolerated by the ocular tissues and that in 
many cases drainage can be maintained by their use. More work is needed, how- 
ever, especially in higher animals such as monkeys, both to determine the best 
conformation of the materials, as well as the cleanest methods of preparing and 
inserting the appliances, and to permit a more thorough study of possible compli- 
cations. 

Success of any kind in retinal surgery is very recent. Since its introduction in 
1930, the use of diathermy to overcome retinal detachment has become prac- 
tically universal. Lately, a new procedure of scleral buckling combined with 
diathermy has come into use. A strip about 4 mm. wide and two-thirds to three- 
quarters of the way through the thickness of the sclera is removed. It may 
extend around the entire circumference of the globe in some cases. Diathermy is 
more effective when applied to the thin sclera remaining. Schepens places a 
polyethylene tube of varying diameter in the sclerectomy wound, either partially 
or completely encircling the globe, and sutures the lips of the wound together 
over it. This buckles the thinned sclera and choroid inward to approximate the 
separated retina and thus allows for more immediate sealing. The buckle is 
placed, if possible, over the area of the tear. The polyethylene tubing is well 
tolerated and very rarely extrudes. This improvement in technic over the usual 
diathermy methods seems more successful than the older procedures. 

In the past, various substances have been injected into the vitreous cavity to 
produce pressure against a separated retina. Recently, in the Ophthalmic 
Plastics Laboratory, silicone in a number of viscosities has been injected into the 
vitreous cavities of rabbits. The silicone has been well tolerated, producing very 
little change in the rabbit eyes over a period of two years. Because it is an inert 
substance and because it is available in various viscosities, it may be possible to 
find a viscosity that will maintain the clarity of the vitreous and help in replacing 
the retina. At the same time, the silicone should be viscous enough to allow little 
seepage through the retinal tear, especially if it has been sealed with diathermy 
points. 


II 


Foreign substances may be used in several ways to overcome ptosis of the 
eyelids. If the levator of the upper lid is functioning, a ptosis is usually corrected 
by one of several lid-shortening procedures. If there is partial or complete paresis 
of the levator, the frontalis muscle can be made to exert levator action. The 
tarsus is usually attached to the frontalis muscle by various substances, the 
most widely used being fascia lata. Silk, tantalum wire, and Vinyon N cloth can 
also be used and produce results as satisfactory and permanent as fascia lata. The 
cosmetic result, however, is not entirely satisfactory, because the lid is limited in 
its downward movement. Again, the superior rectus muscle is often utilized to 
replace the action of the levator. In this case, the upper lid is attached to the 
superior rectus, either with fascia lata or with some other substance. In ectropion, 
a sling of the lower lid can also be successfully produced with Vinyon N cloth. 
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In lacrimal-duct surgery today, if repeated probing proves unsuccessful, the 
preferred operations are those designed to join the mucosa of the lacrimal sac 
with the nasal mucosa through an artificially produced opening in the bones at 
the side of the nose. These procedures are usually very successful, but when they 
fail, various types of tubes (gold, silver, platinum, tantalum, and polyethylene) 
have been used to produce an artificial cannula between the tear sac and the nose. 
Polyethylene seems to be the most popular material, because it is inert, is avail- 
able in different sizes, can be shaped at will, and is quite pliable. These tubes are 
used either as permanent inserts or as channels to direct epithelization along the 
walls. Some ophthalmologists insert a polyethylene tube as a primary procedure. 
Polyethylene tubes have also been used to re-establish lacrimal drainage after the 
removal of a tear sac, and for the reconstruction of lacerated canaliculi. 

Attempts to produce artificial corneas were among the first experimental 
procedures tried in keratoplasty. Interest in this subject has been revived by the 
availability of new, inert, and optically clear materials and by the development 
of methods of maintaining partially buried implants in tissues. These advances 
have made the use of artificial corneas more feasible. The two main types of 
corneal transplantation in use today are the penetrating, that is, the graft that 
extends through the full thickness of the cornea, and the lamellar, which includes 
only a portion of the thickness of the cornea. Generally, the penetrating type is 
used to secure an increase in visual acuity directly. The lamellar type may be 
used as a preparatory procedure for penetrating keratoplasty, as an aid in limiting 
acute and subacute conditions, such as ulcers, and infrequently for optical pur- 
poses if the corneal opacification is superficial. 

According to the corneal transplant committee of the American Academy of 
Ophthalmology and Otolaryngology, the success of a graft depends largely on the 
condition of the host cornea. If more than half the cornea is opacified, the 
prognosis for clarity of the graft is poor. Success depends on the extent and depth 
of scarring and vascularization and the presence of anterior synechias. Many 
deep vessels entering the cornea make the chances for a clear graft uncertain. 
Superficial vessels can be treated to some extent by beta radiation. Lamellar 
grafting can also help to prepare a vascular cornea for penetrating grafting. 
Many people, however, who are partially or legally blind because of scarring of 
the cornea are poor candidates for corneal transplantation. 

The development of the artificial cornea in the Ophthalmic Plastics Labo- 
ratory of the Massachusetts Eye and Ear Infirmary has been interesting. Plastic 
replacements of various shapes and sizes were first placed in rabbit eyes as full- 
thickness grafts. All extruded within 14 days. Several had tantalum meshwork 
at the edge; others were merely buttons or had roughened edges. The fact that 
there is a correlation between the interstice size of tantalum mesh and tissue 
ingrowth was not then known. A different principle was next explored. If the 
plastic could be kept in the cornea long enough for tissue to grow firmly into its 
periphery, and if the periphery were fabricated to permit the ingrowth of tissue, 
extrusion might be avoided. A two-stage procedure for the corneal implant was 
therefore devised. The implant was made of annealed methyl methacrylate 
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machined to the size and shape of the rabbit’s cornea, with holes of different 
diameters in the periphery to allow for tissue ingrowth. The operative procedure 
consisted of incising the cornea at the limbus, splitting it in two layers from 
limbus to limbus, sliding the implant between the two layers, and then suturing 
the cornea in the periphery. The plastic was well tolerated in all the diameters 
and thicknesses used. Subsequent examination showed that the stroma had 
grown firmly into each of the holes, and it was difficult to separate the implant 
from the surrounding tissue in the region of the holes. The second stage consisted 
in removing by trephining a segment of the center of the anterior layer of the 
cornea, after a sufficient interval, and then, if necessary, according to the opacifi- 
cation, doing the same thing to the posterior layer. The configuration of the 
anterior face of the implant was found to be the deciding factor in keeping the 
anterior trephine hole open. To secure an artificial cornea that would have no 
corneal tissue occluding its central optical area, it was necessary to find some way 
of making a hole in the corneal layer posterior to the disk, and of keeping this hole 
patent. The operation is performed one or more months after the placing of the 
disk and the making of the anterior trephine hole, with an instrument specially 
devised for cutting behind the cornea. If the operation is performed with min- 
imum trauma and little bleeding in the anterior chamber, the hole will remain 
open indefinitely. If it has not closed over within the first 10 postoperative 
days, it will remain open. Figure 12 shows photographs of rabbit corneas with 
plastic disks in which the posterior trephine holes remained patent over six 
months and until the natural death of the animal. 

Depressions of the orbital wall are often filled by bone grafting or cartilage 
grafting. Plastics and metals of various kinds have also been used. The Ophthal- 
mic Plastics Laboratory has found that methyl methacrylate is the best plastic, 
because it can readily be formed before the operation to fill in a defect and then 
perforated for the ingrowth of tissue. A pocket is formed under the skin in the 
area desired, and the plastic is then placed in this pocket and sutured to the 
surrounding bone. The plastic produces very little reaction. Fibroblastic pro- 
liferation takes place through the perforations. No shifting or resorption of the 
plastic has been observed. 

The terms enucleation, evisceration, and exenteration as applied to ophthalmic 
surgery are often confusing. Enucleation is the removal of the complete eyeball 
after the muscles are severed, Tenon’s capsule separated from the globe, and the 
optic nerve cut. Evisceration is the removal of the contents of the eyeball, 
leaving intact either the sclera and the cornea, or just the sclera. Exenteration is 
the removal of the entire orbital contents, including the lids if necessary. Enucle- 
ation is indicated for a painful blind eye, tumor of the eye, irreparable destruc- 
tion of the eye by a blow or a penetrating foreign body; and a blind eye with a 
poor cosmetic appearance. Evisceration is usually reserved for cases of purulent 
enophthalmitis, while exenteration should be performed only in certain types of 
malignant disease. 

To fill the socket more fully after an enucleation, spheres of various materials 
and different sizes have been used. A sphere usually creates a somewhat better 
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appearance than if the socket is left empty, but in most cases the motility of the 
prosthesis is minimal and there may be sinking in of the upper lid, giving a 
hollow look to one side of the face. Since the early 1940’s, therefore, attempts 
have been made to improve the motility of the prosthesis, to fill the socket better, 
and to obtain a more nearly perfect cosmetic result. Two main types of implants 
have been used: the completely buried motility implant and the partially buried, 
incompletely covered implant. In both types the muscles are firmly attached to 
the implant to provide better motility and to hold the implant in the correct 
anatomic position. As a consequence, the surrounding tissues are also held in 
their natural positions—an important point in minimizing the sinking in of the 
upper lid. Moreover, a better connection is provided between the implant and 
the overlying prosthesis than when a simple glass or gold sphere is used. Thus, 
more complete action is transferred from one to the other. The newer buried 
implants in which some of the later methods for transferring motion are utilized 
provide better motility than the ordinary sphere, but even more complete 
motility is obtained when there is a direct connection between implant and 
prosthesis. This is found in the incompletely covered or partially buried implant, 
which will be discussed more fully later. Certain complications which developed 
when implants of this type were first used have been very nearly eliminated. 
Nevertheless, their use is not yet justified except under certain well-controlled 
conditions. They are not to be recommended for people with poor habits of 
personal hygiene or for those who work in dust-filled places. 


III 


Invagination, or sinking in of the upper lid, which is one of the primary reasons 
for a poor cosmetic appearance after the removal of an eye, is caused by a falling 
back and redisposition of the tissues, mostly fat, which originally resided behind 
the upper lid in the upper portion of the orbit. If an implant is of sufficient 
volume and is held securely in the proper position in the orbit, the sinking in of 
the lid will be less. In many cases, however, even when these conditions are met, 
some invagination takes place for no known reason. One of the various methods 
that may be used to correct a noticeable sinking in of the lid is to replace volume 
under the periosteum of the floor of the orbit. This pushes the orbital contents 
against the septum of the upper lid and thus restores a normal contour and 
normal lid fold. Autogenous bone and cartilage, preserved cartilage, plastics, 
glass wool, and tantalum are among the materials used for this purpose. In the 
author’s experience, the best results are obtained with plastic wedges of various 
sizes and shapes (Fig. 17). These wedges can be packed in different areas and in 
varying amounts. Fenestrations in each plastic wedge permit tissue to grow into 
and firmly anchor the plastic; in this way, they help to prevent migration of the 
individual wedge. The different sizes permit the volume of the orbital cavity 
to be built up slowly and adequately in the floor of the orbit below the peri- 
osteum. 

The development of the ocular prosthesis, the anterior-shell piece upon which 
is painted the facsimile of the eye, can very rightly be considered a part of 
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enucleation surgery, for without it the improvements made in implant surgery 
would be useless. Formerly, ocular prostheses were made of glass and were 
subject to etching and breaking, and could not be molded to a socket or an un- 
deryling implant. The plastic prosthesis is very malleable in the hands of the eye 
fitter. He can make an impression molding of the socket, fit the prosthesis 
accurately to the underlying implant, and place magnets or other devices within 
its matrix. It is possible to make a much more lifelike reproduction of the eye 
with plastics than with glass. The materials and methods used in an effort to 
obtain the most natural-looking eye and the one least subject to pigment-fading 
and delamination or separation of the iris facsimile have included paper disks 
with water colors; glass irises embedded in plastic; photographic prints in color 
placed within the prostheses; cellulose acetate disks with oil colors; and acrylic 
disks with pigments. Of these, the acrylic disk with pigments enmeshed in 
partially polymerized methyl methacrylate has been found to be the most 
satisfactory. The process is one of painting with acrylic on an acrylic disk. Both 
sides are used, but the front portion can be stratified and given greater di- 
mensional effect if varied color striations are stroked on and are separated by 
layers of partially polymerized acrylic. Since the material dries rapidly, it is hard 
to handle but once the technic has been mastered, the results are very satis- 
factory. In the early stages of iris duplication, it was noted that some colors faded 
very quickly. Closer investigation indicated that the pigments used lacked the 
chemical and physical properties of permanence and stability. In other cases, 
what appeared to be color fading proved to be actually delamination. The 
problem of delamination seems to have been solved by this method of embedding 
pigments in an all-acrylic base. Pigment fading has been eliminated or decreased 
by using only pigments known for their stability. 

Partial or complete contracture of the socket is the most serious socket compli- 
cation commonly encountered after enucleation. Its exact cause is usually un- 
known, but among the possibilities are irritations caused by a rough prosthesis, 
absence of the prosthesis, pemphigus or some allied systemic disease, and 
trauma. Small to moderate degrees of contracture can be helped by the use 
of a pressure conformer, which should be tried before surgical treatment is 
undertaken. A small conformer is used at first. According to the response, the 
size =: changed every three or four weeks. A socket that is completely obliterated 
or that does not respond to stretching with a conformer is usually suitable for 
buccal-mucosa grafting. Enough buccal mucosa can be taken from one cheek to 
line an entire socket. A plastic conformer with stainless-steel tubes coming from 
its center is used to hold the graft in place. Nylon sutures attached to the edges 
are brought up through the fornices above and below and are tied over stitch tub- 
ing. This obviates the need for suturing the lids together. If the lids are sutured, 
the sutures pull out after a short time, and if skin adhesions are created, the lids 
are often unsightly after they are separated. The stainless steel tubes make it pos- 
sible for the patient to irrigate the socket every day with salt solution and to 
apply antibiotic drops and ointments, which decreases the danger of infection. 
These plastic conformers are kept in place for at least three months. 
Plastics, especially the methyl methacrylate variety, which are heat and 
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pressure formed, are hard to sterilize. In the Ophthalmic Plastics Laboratory, 
methyl methacrylate has been sterilized with high-energy electrons, approxi- 
mately 3,000,000 rep (roentgen equivalent physical). This is sporicidal and 
produces no obvious change in the plastic. The effect of high-energy electrons on 
the refractive index, the hardness, and the degradation of the material is not as 
yet known, but the belief is that cross-linkages are increased and that the plastic 
may become harder. Both of these, of course, are desirable in relation to the 
subject under consideration. The tolerance of the tissues for the plastics before 
and after high-energy electron treatment seems about the same. 

The study of the incompletely covered implant is most interesting. It suggests 
growth and healing studies that were not possible before. Until recently, the 
principle of retaining a partially exposed foreign body indefinitely in tissues was 
believed to be unsound both surgically and physiologically. Then, in the early 
1940’s, as noted above, partially covered foreign bodies were placed as poste- 
nucleation implants in eye sockets. The first implants were methyl methacrylate 
forms with highly polished surfaces. The edge of the conjunctiva was purse- 
stringed at the neck of the implant. Shortly after the insertion of the implant, 
the conjunctival epithelial cells turned upon themselves, grew around the 
polished implant, and finally exteriorized it. When the implants were surrounded 
with tantalum mesh, it was found that five weeks after their insertion into the 
socket, the growth into the meshwork was very filamentous and light and that it 
could be pushed away with a spatula. After three months, however, the growth 
was so abundant that sharp dissection was necessary to separate it from the 
tissues in the meshwork. If the interstices of the meshwork were too small, or if 
the meshwork was applied too tightly to the plastic, fibroblastic proliferation 
could not take place into the meshwork. If the interstices were large enough and 
the space between the plastic and the meshwork adequate, a thin sheet of tissue 
formed between the meshwork and the plastic. The epithelial cells did not grow 
around the plastic and exteriorize it; instead, they grew to the meshwork to 
a point where they met the ingrowth of fibroblastic tissue from the subcon- 
junctival tissues. At this point they became firmly adherent to the meshwork. 
This formed a barrier seal to the ingress of fluids and also to bacterial invasion. 
Figure 25 shows a number of partially covered implants which have been in 
place in human sockets for more than seven years. 

Incompletely covered foreign bodies can be kept in the rabbit cornea for 
indefinite periods. Because the plastic can be dissolved from the tissues, it is 
possible to study histologically what happens to the epithelial cell in such cases. 
The questions raised by the manner in which they grow to a certain point and 
then stop are still unanswered. Another interesting phenomenon is the growth of 
a salmon-colored edge. Within two days after a trephine-hole has been made in 
the anterior corneal layer, a salmon-colored edge forms, provided no raised 
nubbin of a specific height is present in the center of the plastic cornea. The 
salmon-colored edge slowly changes over a number of days and tissue gradually 
invades the hole, finally occluding it completely in an average of 37 days. When 
a raised nubbin is placed in the center of the disk and is 1.0 mm. or higher above 
the surrounding plastic, the salmon-colored edge does not form, and the hole 
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remains patent indefinitely. If there is as little as 0.25 mm. difference, that is, 
if the height above the surrounding plastic is 0.75 mm. rather than 1.0 mm., the 
hole closes over. 


Comment: This is a most interesting series of three papers by one of the pioneers in the 
use of plastics in ophthalmology. The reviewer has discussed the acrylic lens implant in 
previous reviews, and despite the fact that he lives in a city where two or three are done 
a week, he is still prejudiced. There is no question that “when it is good it is very good, 
but when it is bad it is horrible.” Though I have not seen any “horrible’’ results, from 
the perusal of Dr. Ridley’s communications, the complication rate is twice what it is in 
the classical procedure and God help the patient who develops a retinal detachment! The 
use of an acrylic anterior chamber implant would seem to be much less hazardous espe- 
cially in extracapsular extractions. One who sees corneal edema, secondary glaucoma, 
retinal detachments, etc., following so-called uneventful surgery is naturally conservative. 
Before attempting such surgery I feel that the use of a contact lens should be considered. 
Just because a patient is 60 years of age does not mean that he cannot wear a contact lens. 

The use of a mechanical filter from the anterior chamber to the subconjunctival space is 
intriguing. Unfortunately most such devices have not been successful. 

Schepens introduced polyethelene tubing in the treatment of retinal detachments with 
the scleral buckling procedure. It is stiff and on occasion difficult to handle. Silicone tubes 
may soon be available and they, in solid or tubular form, may prove to be more efficient. 

The use of foreign material in plastic surgery is not new. Tantalum plates and plastics 
as prostheses are used routinely by neurosurgeons and plastic surgeons. Vascular surgeons 
frequently use plastic grafts in arterial surgery. When the graft is merely a supporting 
framework for tissue replacement, the results usually are fairly good. Likewise, if the 
lumen is not obliterated as in ventricular venous shunts or aortal grafts, the plastic material 
may prove a lifesaving measure. 

The artificial cornea is probably far from perfection. Even if it should remain clear, 
there is the problem of the change in clarity of the implant with tears, conjunctival 
secretion, etc. 

The final word in enucleation procedures has not been written. Those of us who were 
most enthusiastic about the exposed implant were bitterly disappointed. The evisceration 
procedures are now more popular than the enucleation procedures, yet the former cause a 
tremendous postoperative reaction. Time will tell whether metallic or plastic materials 
are the better. We are practicing in an era that is in a constant state of flux. Thanks to 
the author and other investigators we are at least progressing. 

P. Ross McDona.p 


REVIEW OF IMPLANTS AND ENUCLEATION SURGERY 
RicHarp C. TROUTMAN 
State University of New York, Downstate Medical Center, Brooklyn, New York 
Eye Digest, 1958, 11: 25-35 


Enucleation as a method of removing a diseased, damaged, painful, or dis- 
figuring eye has been in use as a planned surgical maneuver since the late nine- 
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teenth century. The surgical technics by which it is accomplished are essentially 
the same as those originally described, but the artificial eyes and implants used to 
replace the globe are no longer made exclusively of glass. The development of 
plastics has made possible a multitude of implants of various shapes designed to 
produce a better postoperative cosmetic appearance from the standpoint of 
motility. Some of the earliest efforts in this direction failed because of discolora- 
tion of the exposed plastic in total eye replacement cases and because of extrusion 
of many of the implants in cases in which a partially buried implant was com- 
bined with a prosthesis. Various authors then advocated implants of another type 
called buried motility implants, in which integration with the prosthesis was 
obtained by means of volume, variation in shape, and sometimes by the in- 
corporation of magnets. These implants, although they did not offer the maxi- 
mum motility of positively integrated implants, were said to offer greater motility 
than the classical Mule’s sphere and the Snellen reform eye. Many of the authors 
advocated a more careful surgical dissection of the orbit and a layered closure of 
Tenon’s capsule and the conjunctiva, and almost all advocated the attachment 
of the extraocular muscles to the implant in order to hold the implant perma- 
nently in Tenon’s space. 

Although this seemed to be a moderate, reasonable, and logical approach 
offering great promise, the new implants were not received with the same en- 
thusiasm as the integrated implants had been. Nevertheless, a review of the 
positive advances made during the last two decades may induce some ophthal- 
mologists to re-evaluate and use the newer procedures. 

The technic of removing the globe is essentially unchanged, but increased at- 
tention to dissection and more careful suturing have been introduced to reduce 
the incidence of extrusion and late migration of spherical implants. On comple- 
tion of the orbital dissection before removal of the globe, the following objectives 
should have been secured: (1) retention of as much of the conjunctiva as possible, 
(2) isolation and identification of the rectus muscles for future use, (3) complete 
severance of the oblique muscles, and (4) dissection of any other tissue attached 
to the globe so that only the optic nerve remains to be sectioned. Several methods 
may be used to section the optic nerve. The author prefers to use a snare such as 
that developed by Castroviejo, provided that an adequate dissection has been 
carried out before the snare is placed. Any length of optic nerve up to 1.5 em. 
may be obtained. Posterior tearing of Tenon’s capsule is held to a minimum; 
bleeding is readily controlled; and postoperative reaction is considerably re- 
duced. With the globe removed, provided no hemorrhage has occurred, pressure 
should be applied for a time corresponding to the bleeding and clotting time of the 
patient. The use of hot packs in the orbit should be avoided because they increase 
congestion and vasodilation, thereby adding to the risk of hemorrhage. After a 
clean socket has been secured and hemorrhage is well controlled, posterior 
Tenon’s should be inspected and any dehiscence closed, especially if a spherical 
implant or any implant that is not attached to the extraocular muscles is to be 
used. One of the positive contributions of implant surgery is undoubtedly the 
emphasis laid on direct attachment of the extraocular muscles to the implant, 
either by fixing the muscles to a mesh-work, or by fixing them to each other 
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through tunnels, or by fastening them to the implant with a specially devised 
clip. This forestalls any tendency toward migration in the orbit, which is by far 
the greatest complication of the spherical implant. Fixation of the implant is 
further assured by the incorporation of a meshwork over the anterior face, so that 
Tenon’s capsule, after being thoroughly closed in an overlapping fashion, can be 
affixed to the face of the implant by means of sutures into the meshwork. Use of 
this procedure, followed by closure of the conjunctiva as a separate layer, in- 
variably results in a well placed implant which presents its face to the prosthesis 
and which does not migrate. Implants of this type are less apt to extrude than are 
spherical implants and also they provide greater motility with less need for 
changes in the prosthesis as a result of shifting. Care should be used in selecting 
the implant in each case, especially as regards the volume to be displaced, which 
should be the equivalent of an 18-mm. sphere. Proper fitting of the prosthesis is 
also essential to the successful use of motility implants. 

Evisceration of the eyeball, which preceded enucleation historically, produces 
excellent cosmetic results and though its use is still a subject of controversy, the 
author believes it can and should be used in certain cases. 


Comment: The author’s emphasis on the importance of attaching the muscles to the 
implant and on the necessity of a careful dissection of and resuturing of Tenon’s capsule 
is well taken. Unfortunately, this is not the entire answer since every surgeon has seen 
cases in which this has been done giving excellent motility of the stump and yet there has 
resulted a relatively immobile and unsatisfactory appearing prosthesis. Such poor results 
occur commonly in patient having round, flat faces with prominent eyes. In such cases, 
the closest cooperation between surgeon and prosthetist will help considerably. 

On the other hand, the patient with deep set eyes and overhanging brow will get a 
satisfactory cosmetic result under almost any circumstances. 

It is true that evisceration with retention of the cornea produces the best cosmetic 
results. This reviewer, however has had at least two cases in which great difficulty was 
experienced by the patient in wearing any kind of a prosthesis. 

It might be logical when considering enucleation versus evisceration, to chose the 
former when the patient has a deep-set eye with an overhanging brow, and to take the 
calculated risk of an evisceration in the case of the open-faced patient with prominent 
eyes. 

DANIEL SNYDACKER 
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OCULAR MOVEMENTS 
A REVIEW OF DOUBLE HYPERPHORIA 


Wituram L. DonNELLY 
Long Island, New York 
Eye Digest, 1958, 11: 18-24 


Double hyperphoria is a condition of the ocular muscles in which one eye rides 
up when the opposite eye is made to fix alone. Thus, in the cover test, when the 
cover is placed over the left eye and the right eye is fixing, the left eye will deviate 
upward under the screen. If the condition is a phoria, removal of the cover causes 
a downward motion of the left eye so that binocular fixation is restored. A similar 
situation occurs when the right eye is covered and uncovered. 

The cause of the condition is not definitely known. In many cases, it is caused 
by a weakness of a pair of elevators or depressors—often both superior recti, less 
often both inferior recti, and still less often both inferior obliques. These paretic 
pairs of muscles will of course produce a left hyperphoria on one side and a right 
hyperphoria on the other and in cases in which measurements in the cardinal 
fields of gaze confirm their existence, the association of cause and effect is easy. 
No one explanation, however, seems to fit all cases, and in some more than one 
cause probably exists. 

In measuring a double hyperphoria, one eye is measured at a time. If prisms 
are placed base down before the right eye, then only the right eye is measured 
as the cover test is made. Prisms are placed before this eye until the downward 
fixing movement is stopped and the amount of right hyperphoria noted. As the 
prisms are increased before the right eye, the left hyperphoria of course becomes 
greater and greater. The process is then repeated for the other eye, after which 
similar measurements are made in the cardinal fields of gaze to complete the 
analysis of the case. 

Sometimes a double hyperphoria will not be immediately apparent on screen- 
ing, because one hyperphoria may overshadow the other. In this case, the double 
hyperphoria will not become evident until either the right or the left hyper- 
phoria is partly corrected by base down prisms; then, at some point, the other eye 
will begin to make a downward fixing movement when uncovered. 

In many cases, especially those defined by Lancaster as cases of pure alternat- 
ing sursumduction, masterful inactivity is the best treatment. The patients 
usually are symptomless and the hyperphoria appears only when binocular 
fusion is broken up artificially. In other cases, however, asthenopic symptoms 
may follow maintenance of fusion, or a tropia may exist constantly or inter- 
mittently, or diplopia may be a complaint. The use of prisms to combat either 
hyperphoria in this condition is of limited value; indeed, it may even make 
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matters worse by increasing the hyperphoria of the opposite eye. However, if 
the double hyperphoria is evident only after a part of one hyperphoria has been 
neutralized, a prism not to exceed this amount may be tried. With this exception, 
treatment usually must be surgical. Double hyperphoria, however, is never en- 
tirely corrected by surgery. The two hyperphorias may be reduced or equalized, 
but the basic defect remains. Every patient with double hyperphoria should be 
given the usual complete muscle examination, with particular attention to the 
cardinal fields of gaze. If underactive or overactive vertical muscles are found, 
then surgery should be considered according to the indications in each case. For 
example, if the measurements indicate a bilateral superior rectus weakness and if 
they are greatest in eyes up and left, the logical attack would be on either the 
right inferior oblique or the left superior rectus. Which of these muscles is 
operated on will depend on the usual considerations. If there is an obvious right 
inferior oblique upshoot and the fixation is with the left eye in this field, then 
recession of the right inferior oblique muscle would be the logical choice. On the 
other hand, if fixation is with the right eye and there is a definite lag of the left 
superior rectus, then a strengthening procedure on the left superior rectus would 
be the operation of choice. Similar methods of analysis and treatment should be 
used in cases involving the inferior recti or the inferior obliques. 

Patients with double hyperphoria sometimes show an A or a V syndrome. In 
the A syndrome there is a tendency to diverge on looking downward, producing 
an exotropia or lessening esotropia when present. The V syndrome is exactly the 
opposite. Very often, these A or V syndromes can be explained on the basis of the 
secondary abducting or adducting powers of the vertical muscles. For example, 
when a patient with a bilateral inferior rectus weakness looks down, an 
increased impulse is needed by the weak inferior recti. This same increased 
impulse is, of course, also received by the yoke muscles, the normal superior ob- 
liques. The superior oblique is an abductor, and since it is not paretic, the 
abducting effect may be quite strong, so that a large exotropia may be produced. 
It is therefore important in any case of an A or V syndrome to look for a pair of 
weak elevators or depressors, because the correction of these alone may correct 
the estoropia or the exotropia, or, at least, may have an effect that cannot be 
ignored in the planning of horizontal surgery. 


Comment: The condition known as double hyperphoria is extremely interesting. As Dr. 
Lancaster said, it is a misnomer because in a hyperphoria, one eye goes up under cover 
while the other eye goes down under cover. Therefore, this condition where either eye 
goes up under cover does not satisfy the criterion for being called a hyperphoria. He sug- 
gested the name of alternating surcumduction, but one can object to this name also. By 
whatever name one calls it, the condition is quite common. In our practice we recognize 
two different types. In the first category are those cases where either eye under cover 
drifts slowly up, and when the cover is removed the movement of redress is also slow. 
Sometimes, if the cover is held in position, the eye drifts down beyond the primary posi- 
tion. This type we recognize as dissociated vertical divergence (described by Bielschowsky) 
for which there is no treatment. In the second type, the eye under cover moves 
up promptly and the movement of redress is brisk. For lack of a better name we call this 
double hyperphoria. As the author states, this type may be masked by having a true 
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hyperphoria of one eye on top of a “double hyperphoria.” Only when one neutralizes the 
former with prisms does the latter become apparent. Another confusing situation arises 
when one sees a case of horizontal strabismus with monocular fixation and a hyperphoria 
of the non-fixating eye. If fixation is switched by occlusion, the hyperphoria may now be 
of the other eye. If alternate fixation is achieved, a double hyperphoria may then become 
apparent. 

As the author states, the treatment is masterful inattention unless there is a weakness 
of a pair of vertical elevators or depressors. In that case, surgery may be attempted. Even 
then we are loath to operate unless there is a marked cosmetic defect or unless there is a 
marked incoordination in the horizontal deviation in the eyes’ straight up and straight 
down positions of gaze—the so-called A and V syndromes. The reason for extreme caution 
is that one must be fortunate indeed to get a symmetrical result and may end up with a 
deviation that is more unsightly than the original. 

Pattie Knapp 





NEUROLOGY 
ACUTE VISUAL FAILURE AS A NEUROSURGICAL EMERGENCY 


ALFRED UIHLEIN 


Section of Neurological Surgery, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota 


Brit. J. Ophth., 1958, 42: 157-172 


More often than not visual failure is the result of a disorder of the globe, and 
hence lies within the province of the ophthalmologist. Occasionally, however, a 
lesion involving the optic pathways may be responsible for acute loss of vision, 
and at times such a lesion is overlooked because a thorough medical examination 
was not made when the patient first consulted his physician. Ideally, if irrepa- 
rable visual loss is to be prevented, the cause should be determined early enough to 
allow effective treatment. This requires a thorough medical examination, with 
ophthalmologic investigation, roentgenograms of the skull, neurologic exam- 
ination, and accurate plotting of the visual fields. In the more difficult diagnostic 
problems, laminagrams of the skull and cerebral angiography, as well as sagittal 
sinus venography and pneumoencephalography, may be required if the con- 
dition of the patient permits. 

The records of 310 patients who came to the Mayo Clinic because of unilateral 
loss of vision showed that lesions of the structures of the eyeball and glaucoma 
caused impaired vision in 154 (49.7 per cent) of the patients. Lesions involving 
the retrobulbar portion of the optic nerve were noted in 108 (34.8 per cent) of the 
310 patients; further analysis of these 108 cases showed that in 17.6 per cent 
vision was lost because of a pituitary tumor, in 13.9 per cent because of a me- 
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ningioma, and in 14.8 per cent because of an unverified chiasmal lesion. The com- 
bined diagnoses of craniopharyngioma, aneurysm, or tumor were made in only 
13 (12.1 per cent) of the 108 cases. Clearly, then, the possibility of a neurosurgical 
lesion must always be considered in the differential diagnosis of acute visual 
failure. 

The most common clinical entities that may produce a sudden decrease in 
visual acuity may be listed (in order of frequency) as follows: pituitary tumor; 
tumor of optic nerve or chiasma; supraclinoid aneurysms; parasellar lesions; 
carotid arterial thrombosis; third-ventricle hydrocephalus; chiasmal arachnoi- 
ditis; fracture of anterior cranial fossa; basofrontal tumor of skull; and pseudo- 
tumor cerebri. Most, but not all, of these conditions will require neurosurgical 
investigation. 

Five cases are presented in which loss of vision was caused by (1) an acute 
hemorrhage into an unsuspected adenoma of the pituitary body; (2) an acute 
hemorrhage within a hemangioendothelioma of the left optic nerve and left half 
of the chiasma, with intramedullary rupture of the optic nerve; (3) hemorrhagic 
disruption of the nerve following trauma to the head in a patient with a pro- 
gressive chiasmal lesion; (4) a large aneurysm of the internal carotid artery 
beneath the clinoid process in a patient who had been given a diagnosis of 
multiple sclerosis; and (5) chiasmal neuritis, which was eventually traced to 
chemicals containing benzene used by the patient to spray a chicken coop. 

These cases illustrate the need for prompt neurosurgical intervention to pre- 
vent irreparable damage to the visual system. A diagnosis of retrobulbar neuritis 
or multiple sclerosis is not uncommon in a hasty evaluation of rapid decrease in 
visual acuity. This mistake may cause irreparable damage to the optic nerves 
before the correct diagnosis is made, and surgical treatment may prove dis- 
couraging because it is carried out too late. In many instances, definitive treat- 
ment can do no more than prevent additional visual loss, since the pathologic 
process present necessarily prevents restoration of vision on the affected side. 
Nevertheless, the fact that an apparently hopeless situation can occasionally be 
retrieved justifies a careful search for lesions that can be treated successfully by 
surgical intervention. 


Comment: This interesting paper thoroughly points up the difficulties in diagnosis en- 
countered in patients with visual failure which has “chiasmal” elements on visual field 
examination but where neurologic examination is negative. The interested reader should 
study the case summaries in detail in the original article. The need for skull films is pointed 
out by the first case, where an enlarged sella turcica was found. However, the very acute 
loss of vision pointed to the correct diagnosis of pituitary apoplexy which was substanti- 
ated at operation. Even though it had been over a week since the onset of visual loss, 
considerable improvement in vision resulted from removal of the adenoma. One similar 
case in my experience where sudden visual loss occurred in a known pituitary adenoma 
after radiation therapy had remarkable visual improvement with surgery even after an 
interval of two weeks with vision reduced to bare light perception. Therefore pressure 
block upon the optic nerves and chiasm of this type is not always irreversible. 

The two cases with tumors of the optic nerves and chiasm—an hemangio-endothelioma 
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and a telangiectatic astrocytoma—were operated upon primarily because of visual field 
findings and visual loss, and certainly in such rare lesions diagnosis could have been made 
in no other way. It will be noted that both tumors occurred in children, aged 10 and 12 
respectively. 

Since arteriography should be a part in the work-up of patients of this group where 
indicated, the positive diagnosis of internal carotid aneurysm as the cause of the bitem- 
poral field defects in Case 4 is a good example of the thorough diagnostic study recom- 
mended by the author. It must be noted that the previous diagnosis in this patient had 
been multiple sclerosis and that all neurologic studies short of arteriography had been 
negative except for an elevated spinal fluid protein. 

Case 5 points up the difficulties sometimes met in diagnosis. This patient evidenced 
rather acute visual loss with progression into a scotomatous bitemporal field defect. 
Because an expanding lesion was suspected despite entirely normal neurologic findings 
and skull films, exploration was done, and no tumor found. Recovery ensued with one 
period of regression, and it was found eventually that the patient had been exposed to 
benzene prior to the onset of the disease. A similar case in our clinic was finally explored 
after several bilateral optic neuritis attacks, and with final chiasmal evidence in the visual 
fields. Nothing was found, the patient improved after surgery, and the information was 
finally gained that he had been exposed to paint fumes at the time of each prior attack. 
At present his disks are chalky white, with central acuity of 6/9 O.U., and there are only 
minimal field defects. 

The important lession to be learned is that any patient with visual loss, either monocular 
or binocular, should be suspected of having more than optic neuritis. Thorough neuro- 
logic investigation should be initiated in any progressive situation, and intracranial 
exploration should be considered even in the face of negative neurologic findings if visual 
loss is acute and progressive. The sad fact remains that many patients reach a diagnostic 
center with irreversible visual changes from intracranial lesions merely because the original 
examiner failed to have curiosity enough to do a visual field examination. 

JoHn WoopwortH HENDERSON 
Ann Arbor 


OPHTHALMOPLEGIA CAUSED BY INTRACRANIAL ANEURYSM: 
PROGNOSIS AFTER INTRACRANIAL SURGERY 


Henry Trovupp, KAartnaA KosKINEN AND G. AF BJORKESTEN 


Department of Neurosurgery of the Finnish Red Cross Hospital, 
Finland 


Acta ophth., 1958, 36: 79-86 


The prognosis of oculomotor palsy caused by direct compression of the nerve 
by an intracranial aneurysm is generally regarded as poor even if carotid ligation 
is performed. One of the advantages of an intracranial attack on the aneurysm 
has been said to be a better prognosis for the ophthalmoplegia. This opinion, 
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however, is not generally accepted, and the authors therefore decided to study 
the matter. 

During the years from 1937 to 1955, 134 patients with intracranial arterial 
aneurysms were admitted to the Neuro-surgical Department of the Finnish Red 
Cross Hospital. Of these, 56 had aneurysms of the internal carotid. There were 16 
patients with ophthalmoplegia; 14 of these had aneurysms of the internal carotid 
artery, while one had an aneurysm of the anterior communicating and one had an 
aneurysm of the left middle cerebral artery. Intracranial surgery was performed 
on 9 of these patients: 7 with aneurysms of the internal carotid artery and 2 with 
aneurysms in other locations. One of the patients with aneurysm of the internal 
carotid artery has not been included in this study; she was affected by hemi- 
plegia after the operation and died two years later. No record of her ocular 
status is available. 

Only patients with third nerve palsy are included in this study. In addition, the 
fourth nerve was found to be affected in four patients, and the sixth nerve in one 
patient. In not one of the patients were all the motor eye nerves involved and 
not one of the patients with aneurysm of the internal carotid artery causing 
oculomotor palsy has recovered completely. It may be assumed that in these 
cases the palsy was caused by direct compression of the nerve by the aneurysm. 
On the other hand, in the two patients in whom the oculomotor palsy probably 
was caused by subarachnoid hemorrhage rather than by direct compression, re- 
covery has been excellent. Thus, in the patients with palsy caused by aneurysms 
of the internal carotid artery, nearly all of whom were operated on at a com- 
paratively late stage of the disease, the prognosis did not seem to be influenced 
by the intracranial attack, since the results with regard to the ophthalmoplegia 
were approximately the same as after carotid ligation. 

The only possible way to improve the prognosis of third nerve palsy caused by 
direct aneurysmal compression seems to be operation before the nerve has suf- 
fered irreparable damage. This probably means operation during or immediately 
after the acute attack of bleeding; however, since the changes in the nerve seem 
to appear at a very early stage and soon become manifest, it may be impossible 
to influence the prognosis even when treatment is given promptly. 


Comment: The poor prognosis of oculomotor paralysis caused by aneurysms of the 
internal carotid is pointed out in this paper. The authors state that not one of the patients 
with such a palsy recovered completely following treatment which was that of direct 
intracranial ligation or clipping. Their series covers a group of 56 patients with such 
aneurysms; 14 of these had ophthalmoplegia involving the oculomotor nerve. This inci- 
dence of 25 per cent is much lower than the nearly 49 per cent of oculomotor involvement 
found in the series of intracranial arterial aneurysms studied at the University Hospital. 
Here 17 patients with varying degrees of such palsy were found in a group of 35 supra- 
clinoid or intradural internal carotid aneurysms. In the University Hospital group 16 
of the 17 patients survived after treatment. Nine of these showed complete recovery from 
the oculomotor paralysis, 3 had partial improvement, and in only 4 was no improvement 
found. The authors make no mention of aberrant regeneration, whereas Walsh notes that 
regeneration of the nerve usually develops, and that evidence of misdirection of fibers is 
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almost invariably present (Brit. J. Ophth., 1957, 41: 577). Only one case with such mis- 
direction was noted in the University Hospital series, but late follow-up was not possible 
in many. 

It is impossible to state whether differences in methods of treatment account for the 
difference in recovery rates noted above. Certainly, routine intracranial approach was not 
made in our series, but when it was made, “trapping” was the procedure of choice rather 
than simple ligation of the neck of the aneurysm used by the authors. Perhap:' the per- 
sistence of the aneurysmal clotted mass still undergoing active pulsation from the parent 
internal carotid continues to beat upon the oculomotor nerve even after surgery of this 
sort. 

JoHN WoopwortH HENDERSON 
Ann Arbor 


ANEURYSMAL AND THROMBOTIC LESIONS OF THE CAROTID 
WITH OCULAR PRESENTATION 


JOHN BERGIN 
Wellington, New Zealand 
Tr. Ophth. Soc. New Zealand, 1957, 9: 9-18 


The internal carotid passes through the base of the skull and along a canal in 
the petrous temporal bone to turn upward into the cavernous sinus, where it 
again bends forward and emerges with a third bend to run again vertically for a 
short distance before dividing into the anterior cerebral and middle cerebral 
arteries. Between the point of emergence from the carotid sinus and its final 
division three branches are given off. These are the ophthalmic—running forward 
with the optic nerve; the anterior choroidal—running backwards and laterally to 
supply the choroidal plexus in the inferior horn of the lateral ventricle (this artery 
also supplies a portion of the optic tract and part of the lateral geniculate body); 
and the posterior communicating—forming the lateral part of the ring which is 
the circle of Willis. Regarding the circle of Willis it will be recalled that this is 
completed anteriorly by the anterior communicating artery which runs between 
the two anterior cerebral arteries, and posteriorly by the portions of the posterior 
cerebral arteries between the division of the basilar and the junction of the 
posterior communicating. This vascular ring and the other arteries arising from 
the carotid are in close association with a number of cranial nerves, all of which 
pass to the eye. The carotid itself is hard up against the lateral aspect of the 
optic chiasm; the anterior communicating runs across immediately above both 
optic nerves; the anterior cerebral runs forward just above the most proximal 
portion of the optic nerve; the ophthalmic artery runs just underneath and then 
along with the optic nerve. The third nerve, as it emerges from the cavernous 
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sinus, lies just lateral to the carotid. Prior to this it has been above and lateral to 
the carotid in the cavernous sinus, and prior to that again has been in close 
association with the posterior communicating beneath which it lies, while at its 
origin it is between two important arteries, the posterior cerebral and the superior 
cerebellar. The fourth nerve comes around from the dorsal aspect of the brain 
between the posterior cerebral and the superior cerebellar more laterally than the 
third nerve, and having run forward into the cavernous sinus lies below the third 
nerve in the lateral wall; and like the third nerve after it has emerged from the 
cavernous sinus runs forward through the sphenoidal fissure into the orbit. The 
sixth cranial nerve having arisen in the pons whence it emerges laterally runs up, 
more lateral in situation than the third and fourth, and also enters the cavernous 
sinus where it lies free in the cavity and not embedded in the wall. At the anterior 
end it, too, leaves the sinus and passes through the sphenoidal fissure. Naturally 
while in the sinus it is in close relation to the carotid. The fifth cranial nerve takes 
origin from the nucleus in the middle of the pons, emerges at that level and 
shortly its sensory root divides into three. The upper two then run in the lateral 
wall of the cavernous sinus while the third or mandibular just touches the wall in 
the most inferior and posterior part. Likewise the motor division does not run 
in the wall of the sinus. Further forward the upper two sensory divisions of the 
fifth leave the wall of the sinus; the maxillary to run through the foramen 
rotundum and floor of the orbit to the cheek, and the ophthalmic to be again 
divided into branches which run through various parts of the sphenoidal fissure 
into the orbit. At least two divisions of the fifth are in close proximity to the 
carotid while it is in the cavernous sinus. 


ANEURYSMS OF THE INTERNAL CAROTID AND ITS BRANCHES 


The most accepted and acceptable view concerning the pathology of aneurys- 
mal dilation is that they arise from a combination of a congenital defect in the 
media and a degenerative change in the intima. They occur at all periods of life 
but are most common between the ages of 40 and 60 years. They are found at the 
junction of branching vessels. A ruptured aneurysm causes a classical picture of 
subarachnoid hemorrhage with headache, neck-stiffness and vomiting perhaps 
followed by coma. Although these patients may develop papilledema, subhyaloid 
hemorrhage or oculomotor palsies, the ophthalmologist is more concerned with 
the aneurysm that leaks without producing a catastrophic rupture or with those 
which have gradually expanded but not ruptured at all. These may be divided 
into those which are situated on or around the carotid after it has left the cavern- 
ous sinus, i.e., supraclinoid and those on the carotid itself while it is still in the 
cavernous sinus, i.e., infraclinoid. 


SUPRACLINOID ANEURYSMS 


These may be divided into those which involve the optic nerve with visual 
defects and those which mainly affect the third nerve. The optic nerve may be 
compressed by a swelling on any artery near it: the ophthalmic, the anterior 
cerebral, the anterior communicating and the carotid. Pressure may produce a 
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central scotoma, a sect or field defect, or optic atrophy which may be preceded by 
papilledema. Oculomotor palsy and pain, which are principal features of the 
symptom complexes resulting from aneurysms at other sites will not necessarily 
be present in those which are producing visual field impairment. 

Aneurysms which are well forward involve the optic nerve but if they are 
situated a little further back they may press on the third nerve. Oculomotor 
palsy only is the principal feature of aneurysms arising on the anterior end of the 
posterior communicating at its junction with the posterior cerebral. The signs of 
third nerve paresis or palsy develop quite suddenly with pain in the forehead or 
the eye. The pain arises from distention of the artery wall and not compression of 
the fifth nerve. 


INFRACLINOID ANEURYSMS 


Aneurysms within the cavernous sinus do not rupture as frequently as the 
supraclinoid type but when they do they produce a fistulous lesion or carotid- 
cavernous aneurysm. Unruptured aneurysms cause a combination of oculomotor 
palsy, facial pain and headache. The third nerve palsy may be partial or complete 
and the fourth and sixth nerves may also be involved. As involvement of the 
third nerve was the hallmark of the supraclinoid aneurysm so involvement of the 
fifth nerve is characteristic of the intracavernous although—unlike the third 
nerve—the fifth is not commonly affected on its own. 


MIGRAINE—OPHTHALMOPLEGIC MIGRAINE 


Patients found to have intracranial aneurysm or angioma have often been 
found also, in retrospect, to have had a long history of recurrent headache which 
has in its turn been labeled migraine. This has been reported as a feature of 
cerebral angiomas to the extent that some authorities regard all cases of con- 
sistently one-sided migraine as suspect of harboring an intracranial vascular 
abnormality. Now considering ordinary migraine in the light of its possible associ- 
ation with intracranial vascular abnormalities, it will be found that migraine 
retains its place as an entity of symptoms. When in a particular case an angioma 
on the surface of the hemisphere is found and the previous history is correlated 
with it, there may be features to suggest migraine but there will not usually be 
the classical story of recurrent episodic headache often unilateral, frequently 
beginning with pain in, behind, or above the eye and often associated with 
nausea, vomiting and a desire to sleep. In many, there will be visual features 
either positive in the form of various scotomas or negative in the form of visual 
field defects, which can be as gross as hemianopia or indeed total obliteration of 
vision. There may be cutaneous sensory phenomena. Association with fatigue, 
worry, menstruation and other well recognized precipitating factors will often 
be present. The symptoms produced by an intracranial vascular abnormality, 
whether it is angioma or aneurysm, will not have these characteristics of migraine 
in full culture. I am not so concerned with migraine and its differentiation from 
the arteriovenous hemisphere malformation as with the alleged association be- 
tween carotid aneurysms and that rare variety of migraine known as ophthalmo- 
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plegic migraine. Migraine can be considered as migraine when it has the above 
features, as ophthalmic migraine when there are visual prodromes, and as 
ophthalmoplegic migraine when there is ocular paresis and diplopia. This variety 
is relatively uncommon, but it is this variety in particular which is thought to 
have been eliminated by the discovery that aneurysms of the carotid can produce 
pain in the forehead or face and pupillary and oculomotor signs. Ophthalmo- 
plegic migraine continues to exist in its own right, granted it exists rarely. It is 
characterized by the occurrence of attacks of what as far as headache and other 
features are concerned is ordinary migraine, but in which there is at some stage of 
the attack, usually when the headache is subsiding, the development of an ocular 
palsy and diplopia. Ptosis and pupillary changes may be present as well. Indeed 
the changes may be restricted to the pupil. The essential distinguishing feature 
from the carotid aneurysm which produces a similar picture but not usually at 
frequent intervals over a long number of years. From the paralysis following 
aneurysmal distention there may in fact be complete recovery, and there may be 
a recurrence but this will happen once or twice at the most and then some degree 
of oculomotor palsy is likely to be permanent. If the aneurysm leaks as well as 
distends there will be the additional features of subarachnoid hemorrhage. 
Actually carotid aneurysms may be more common than ophthalmoplegic 
migraine. The distinction will in most cases be evident from the history and 
course of the illness, and where the indication exists the aneurysm will be demon- 
strable by arteriography. 


THROMBOSIS OF THE INTERNAL CAROTID ARTERY 


In the past 10 to 15 years the picture of thrombosis of the carotid artery as 
opposed to thrombosis of the major cerebral arteries arising from it has become 
more clearly recognized and there are now many accounts of the clinical, radio- 
logic, and pathologic features. The condition must have been present prior to this 
but has passed unnoticed because at post mortem special examination of the 
carotid arteries would not be likely in a routine way, while in life arteriography 
had not developed to the extent that its common use made the condition recog- 
nizable. Special methods such as arteriography are necessary for the final diag- 
nosis of this condition in life because, strange as it may seem, the clinical picture 
of occlusion of this large vessel in the neck is not necessarily as striking as that 
arising from occlusion of either of its principal branches in the head. The reason 
for this is that generally speaking cerebral arteries remain end arteries and if a 
large enough one is obliterated, the cerebral tissue supplied by it ceases to func- 
tion and if this area is one of those associated with major bodily activities such as 
movement of the limbs or speech, the loss of these functions is readily recognized. 
Thus the average stroke is caused by occlusion of one branch of the middle 
cerebral artery with resulting hemiparesis and perhaps aphasia. The anterior 
cerebral artery is notable for the production of signs relating particularly to the 
frontal lobe and the opposite lower limb. Of particular interest to ophthalmolo- 
gists should be thrombotic lesions in the territory of the posterior cerebral artery 
for visual field defects are the presenting symptoms. With the carotid however, 
there is a collateral circulation distal to the occlusion in the form of the circle of 
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Willis. Consequently occlusion may develop and be entirely symptomless if it is 
gradual enough. The manner of presentation then varies with the suddenness of 
the thrombosis on the one hand and the adequacy of the collateral circulation 
through the circle—particularly the anterior communicating artery—on the 
other hand. In the series of Johnson and Walker (1951) the onset was sudden and 
severe as in a major cerebral accident in 35 per cent of 107 cases. In these cases 
(where the clinical events are gross) there will be no special pointer to the 
carotid as the source of trouble unless the ophthalmic artery is blocked and 
blindness in the ipsilateral eye develops. Some in addition have pain in the 
ipsilateral eye. However, it is not those cases with sudden occlusion and major 
paralysis of the limbs which will be of special interest to the ophthalmologist, but 
rather that greater number in which the symptoms develop gradually. It is this 
group which, although not certainly identifiable without arteriography, can be 
diagnosed clinically owing to the recurrent episodes of motor, sensory, and som- 
times ocular symptoms occurring over weeks or months before the final throm- 
botic development, if indeed there is any final development. It may be that there 
will be a number of transient episodes of full hemiparesis, or perhaps the upper 
limb will be weak for half a day on one occasion and the lower limb on another. 
There may be sensory symptoms down one side of the body or these may be 
present in addition to the motor features just mentioned. These episodes are 
caused by relative deficiency of blood supply to the middle cerebral or the 
anterior cerebral arteries or both. The carotid on the same side is being occluded 
or has become so, and the cerebral arteries on that side are dependent on the 
flow of blood to them from the opposite side via the circle of Willis. From time to 
time, for reasons of lowered blood pressure or greater demand elsewhere, the 
collateral supply may be temporarily insufficient and the symptoms outlined 
develop. What is of interest from the ocular point of view is that when the block 
is proximal to the origin of the ophthalmic artery the vision of the ipsilateral eye 
is also dependent on the collateral circulation. If in the circumstances outlined 
the collateral circulation is diminished, vision may also be diminished from the 
eye in question. Thus it is that a classical picture for thrombosis or thrombosing 
of the carotid is the simultaneous development of diminution or loss of vision 
along with weakness or numbness of the contralateral limbs in an episodic way. 
It is only fair to say that it is a distinct minority of thromboses of the carotid 
which present in this particular way. Total and permanent blindness may occur 
with residual pallor in the disk. This may be caused by occlusion of the oph- 
thalmic artery (along with the carotid) by thrombosis or it may be caused by 
embolism into the ophthalmic artery from the carotid. 

The pupils may be unequal when the carotid is thrombosed, a fact which can 
readily be explained by paresis of the sympathetic plexus around the carotid. 
Oculomotor paresis may occur and probably is caused by interference with the 
blood supply to the nerves of the eye muscles. From a neurologic point of view 
ocular palsy is not a prominent feature of the condition. I have already made 
reference to pain in the eye when speaking of the mode of development of the 
syndrome of the thrombosed carotid. 

Points of note which do not have any direct bearing on the eye but are of 
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interest and importance when considering various possibilities are that this 
disorder is surprisingly frequent in young people. Spontaneous occlusion of the 
carotid has been reported in a person aged 15. It is most common between the 
ages of 50 and 70 but needs to be considered at earlier ages. Whereas cerebral 
thrombosis in the young always used to bring to mind the question of syphilis, it 
should now bring to mind even in a prior way the question of thrombosis of the 
internal carotid. Other points are the predominance of males among those af- 
fected and the predominance of the left over the right as the side of lesion. Many 
suggested causes have been put forward ranging from syphilis, cerebral (thrombo- 
angiitis obliterans), trauma, retrograde thrombosis from a thrombosed aneurysm 
at a higher level and simple arteriosclerosis. There are some well recognized cases 
associated with trauma but I have no doubt at all that the majority of these 
thromboses develop on an arteriosclerotic basis. A form of arteritis not dissimilar 
from temporal arteritis has been described as responsible for the condition in a 
few cases. This condition is mentioned because of the well known ocular features 
which it may have, quite apart from any thrombosis of the carotid. It is called 
temporal arteritis but in fact it is quite certain that the arteritis is more general 
than a condition confined to the temporal arteries. The inflammation around 
these and the thrombosis in them can be seen and felt and headache is a promi- 
nent symptom, and it is for these reasons that this name has been given. Visual 
impairment is a common and serious element in the disease, and it frequently 
occurs at about the same time as the local swelling and headache. It may be 
bilateral from the beginning or one eye may be affected and then the other after 
an interval. The disk appearances are those of partial or complete obstruction of 
the central artery of the retina with pallor, some swelling of the disk and sub- 
sequent hemorrhages. Later there may be atrophy. The ocular disorder is 
fundamentally due to the same sort of cause as that in thrombosis of the carotid, 
i.e., obstruction of the ophthalmic artery; therefore from the ‘isolated eye’ point 
of view changes will have much in common. The fundus has already been men- 
tioned but here, as with the carotid thrombosis, there may be inequality of the 
pupils and some defect of ocular movement. Visual loss may be one of the most 
serious features of the disease because it is often permanent. Palpation of the 
temporal arteries in conjunction with the history of headache especially localized 
to the same site should give the diagnosis along with the appropriate fundus 
changes. In this condition the E.S.R. usually is greatly raised, and another point 
is that the age incidence is very much confined to the years from 55 onwards. 


Comment: This brief paper reviews in concise manner the anatomy and related pathol- 
ogy of the internal carotid with respect to symptoms which present to the ophthalmologist. 

Internal carotid aneurysms are discussed by supra- or infraclinoid location, classifying 
the latter roughly as intracavernous. It is important to recognize that supraclinoid aneu- 
rysms are likely to be of a more rostral type which produces mainly visual impairment, or 
of a more caudal location to produce the classical picture of oculomotor palsy and pain. 
Not mentioned by the author are those cases of anterior cerebral aneurysm which also 
give mainly uniocular visual involvement, without palsy, but with pain associated. When 
chiasmal field defects occur, pain points to the possibility of aneurysm, rather than to 
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meningioma or pituitary adenoma, while oculomotor palsy is more likely with an aneu- 
rysm. 

The author comments upon the presence of pain together with ocular palsy in poste- 
riorly situated supraclinoid internal carotid aneurysms, although there is no direct in- 
volvement of the trigeminal. He believes that pain is caused by distension of the local 
arterial wall, with reference to the ocular region. 

The possibility of rupture of an intracavernous internal carotid aneurysm to produce 
the picture of carotid-cavernous fistula is noted. The comment that “one should always 
auscultate an exopthalmic eye” is well advised, and is sometimes overlooked by the 
ophthalmologist. 

In answer to the many articles which have sought to link migraine with aneurysms, 
Bergin notes that although the pain present may suggest such a situation, there is usually 
not the complete classical picture ordinarily associated with migraine. This was certainly 
true in the series of aneurysms studied at the University of Michigan, where true migrain- 
was not associated in any of the 119 cases. 

The usual findings of intermittent visual blurring on the homolateral side in carotid 
insufficiency are noted, but it should be remembered that many patients with carotid 
insufficiency or occlusion may never develop visual loss on the same side. This depends 
directly upon the available collateral circulation via the circle of Willis, and also upon the 
time available for such collateral to develop. This rich collateral to the internal carotid 
via the ophthalmic from the external carotid is nowhere better demonstrated than in 
patients with carotid-cavernous fistula, treated only briefly in this paper. Recent work 
at the University Hospital indicates that cure of such a fistula is much more likely if in 
addition to ligation of the internal carotid both below and above the fistula, the ophthal- 
mic artery is clipped also. This point was first made by Adson, who discovered a rich 
reverse flow in the ophthalmic back to the trapped portion of the internal carotid in such 
patients. Arteriograms of patients with carotid occlusion will occasionally show a fill of 
the internal carotid via the ophthalmic from the intact external carotid. In one instance 
in our hospital, this flow was adequate to fill the branches of the circle of Willis. 

With the increasing number of geriatric age patients, attention to the problems associ- 
ated with internal carotid insufficiency will lead to more accurate diagnosis by the ophthal- 
mologist. 

JoHn WoopwortH HENDERSON 
Ann Arbor 











THE ORBIT 
DIAGNOSTIC VALUE OF ORBITAL ANGIOGRAPHY 


H. KrayvensuuL 
Neurochirurgische Universitétsklinik, Kantonsspital, Zurich, Switzerland 


Brit. J. Ophth., 1958, 42: 180-190 


Nothwithstanding the uncontested value of the various methods of x-ray 
examination as means of detecting the presence of space-occupying lesions in the 
orbit, the nature of the lesion often remains obscure. The purpose of this paper is 
to discuss the value of orbital angiography as an accessory diagnostic method for 
such lesions. Various authors have described the angiography of the normal 
ophthalmic artery and the choroidal plexus of the eye, but the angiography of 
pathologic orbital structures is a field which is so far largely unexplored. 

The normal course of the ophthalmic artery is as a rule fairly constant. It is 
seen to arise from the internal carotid as it emerges from the cavernous sinus 
close to the anterior clinoid process. According to Schurr, the artery pursues a 
slightly tortuous course largely because of the freedom of movement which must 
be allowed to its branches to permit rotation of the eyeball. It is unlikely, there- 
fore, that displacements by space-occupying lesions within the orbit would be 
easy to detect. The recognition of the different branches of the ophthalmic 
artery and of the choroidal plexus is not easy, especially in distinguishing them 
from the outlines of the bone which overlies them. In the author’s experience, the 
stereoscopic views of the angiograms were of great help in the demonstration of 
these vessels. 

As a second method of orbital angiography, he developed orbital venography 
by percutaneous injection of the angular vein with the contrast medium. This 
method presents some technical difficulties. If the angular vein is very thin it 
must be punctured with the head in a downward position and with compression 
of the facial and frontal veins. An anteroposterior and lateral phlebogram made 
by this method shows the course of the superior and inferior ophthalmic veins, 
and the supraorbital, frontal, angular, nasal, and anterior facial veins. 

The author’s case material, which was analyzed by Yasargil (1957) and which 
consists of 117 cases of unilateral proptosis caused by various underlying patho- 
logic conditions, contained 9 cases of unilateral exophthalmos in which the cause 
was detected by orbital angiography. The diagnoses so made were (1) tumor, 
proved at operation to be a melanoma; (2) retrobulbar tumor or abscess, proved 
to be a retinoblastoma; (3) retrobulbar tumor, evidently a metastasis from a 
lung cancer of which the patient died 6 months later; (4) retrobulbar tumor, 
proved to be a retinoblastoma; (5) tumor, thought to be a lipoma or a dermoid 
cyst (operation refused); (6) enlargement of the right optic foramen, with a 
medial displacement of the right ophthalmic artery, found at operation to be 
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caused by an infraorbital glioma of the optic nerve; (7) periorbital and maxillary 
tumor, removed and found on histologic examination to be a neurinoma of the 
right infraorbital nerve; (8) a fistulous carotid-cavernous aneurysm, diagnosed on 
clinical ground but confirmed by the phlebograms; and (9) enlargement of the 
left superior orbital vein identified as an orbital varix. 

Definite conclusions cannot yet be drawn from this relatively small series 
regarding the diagnostic value of orbital angiography. With further experience, 
the method may be used to demonstrate and to distinguish both orbital and 
periorbital neoplasms and vascular abnormalities. This series seems to show that 
the value of orbital angiography probably lies in the demonstration of the 
pathologic vascularization of the space-occupying lesion, rather than in the 
displacement of the ophthalmic artery and its branches. 


Comment: As a discussion of the angiographic appearances of the ophthalmic artery 
and the vascular pattern of the orbit this article has merit. The reproductions of the 
angiograms, in particular, I felt were very good. 

As an article advocating orbital angiography as a diagnostic procedure in space-occupy- 
ing lesions of the orbit, the author has seemed to overlook the fact that in the majority 
of the cases reported a definite diagnosis was not established until the orbit was surgically 
explored. Although the author states that the cause of the unilateral exophthalmos in 
nine cases ‘“‘was detected by orbital angiography,” I’m afraid he has confused the wishful 
foresight of the diagnostician with the factual hindsight of the surgeon. 

In 5 of the 9 cases an orbitotomy was performed and the nature of the orbital tumor 
definitely determined. In none of these 5 patients could I have made a positive diagnosis, 
preoperatively, on the basis of the author’s angiography. All of these patients, however, 
presented a definite displacement of the globe at the time of the initial examination, indi- 
cating that some evil neoplasm was likely to be found on subsequent orbitotomy. In these 
cases, therefore, I did not feel that orbital angiography was of diagnostic value. 

In 2 patients the orbit was not explored. In one of these the diagnosis was never estab- 
lished and in the other case the patient was assumed to have an orbital metastasis by 
reason of the subsequent death of the patient from carcinoma of the lung. Here again the 
orbital angiography was of doubtful value from a diagnostic standpoint. 

In the remaining 2 patients angiography demonstrated the presence of an orbital varix 
and a carotid-cavernous fistula respectively. It is in these patients that possess some 
vascular lesion within the orbit that orbital angiography is most useful. In the author’s 
two cases, however, the presence of a vascular disturbance within the orbit could have 
been predicted on the basis of the history, symptomatology, and bruit. Therefore, it does 
not seem to me that orbital angiography contributed as much from the diagnostic stand- 
point as it contributes to a better understanding of the extent and size of the vascular 
mass. In many cases the vascular disturbance may appear to be limited to the orbit until 
angiography is performed. When the angiograms are studied, the lesion will prove to have 
intracranial ramifications. In such situations the removal of the lesion is more apt to be 
complete by reason of the combined approach of both ophthalmologist and neurosurgeons, 
whereas in those situations that have not had the benefits of angiography the ophthal- 
mologist may not be able to eradicate the disturbance in the orbit by reason of its undis- 
covered intracranial extensions. 

In summary, then, I would not recommend orbital angiography as a routine diagnostic 
procedure. In those cases wherein a vascular lesion within the orbit is suspected, however, 
orbital angiography is of great value in the determination of the extent, size, and position 





346 SURVEY OF OPHTHALMOLOGY 


of the lesion. In the latter situations the strategy of removal or eradication of the mischief 
can be more accurately mapped. 


Joun W. HENDERSON 
Rochester 





THE PUPIL 


ON THE FREQUENCY REACTIONS OF THE PUPILLARY REACTION 
TO LIGHT 


A. BLEICHERT AND R. WAGNER 


Ztschr. Biol., 1957, 109: 281-296 


STATISTICAL INVESTIGATIONS OF PUPILLARY SIZES IN REACTION 
TO LIGHT INTENSITY 


W. BEcKER 


Ztschr. Biol., 1957, 109: 81-85 


A SERVOANALYTIC STUDY OF CONSENSUAL PUPIL REFLEX 
TO LIGHT 


L. Stark AND P. M. SHERMAN 


J. Neurophysiol., 1957, 20: 17-25 


ON THE INFLUENCE OF SINUSOIDAL VARIATIONS IN BRIGHTNESS 
UPON PUPILLARY SIZE 


J. STEGEMANN 


Pfliigers Arch. ges. Physiol., 1957, 264: 113-122 
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THE PUPILLARY CONTRACTION TO LIGHT AS 
REGULATORY MECHANISM 


A. BLEICHERT 


von Graefes Arch. Ophth., 1957, 159: 396-410 


The above five publications will be considered as a group, because they are 
similar in basic approach, method and result. The following abstract of the 
publication No. 5 will serve as an example. 

The old reflex theory in biology and medicine, which assumed a simple chain of 
cause (stimulus) and effect (biologic change) has been gradually replaced during 
the last decades by the concept of “biologic regulation.” 

Such regulation involves additional elements which, brought into play by the 
stimulus, affect the sensory portion of the reflex arc by a feedback mechanism. 
They tend to lessen the sensory input and thus to stabilize the condition of the 
organ. 

Such a regulatory system is demonstrated by the pupillary contraction to 
light, whereby the retina serves as the sensing organ, the nervous system as the 
regulating motor and the iris as the regulator. 

The main purpose of this work was the examination of the regulatory efficiency 
of the iris for light stimuli of various intensities under controlled conditions of 
retinal adaptation. 


METHODS 


1. Static. For light stimulation, a whitened, evenly illuminated half-globe of 
35-cm. diameter was used. It was closed by a plate (also white), with the subject 
looking through a central hole in the plate, into the globe. The pupillary pictures 
were recorded by means of flash photography (magnification 1:1), with the 
camera lens directly opposite the subject’s eye, covered by a white shutter ex- 
cept for the moments of registration. To avoid changes in retinal adaptation, the 
subjects’ eyes were adapted to darkness before each picture. Each light stimulus 
was presented for 4 seconds, and a picture was taken at the end of this time. In 
this manner, 150 experiments were done on 14 subjects. 

2. Dynamic. Motion pictures were taken (magnification 1:1.5) on infrared- 
sensitive film at frequencies of 8 to 80 per second. Two types of experiments were 
recorded, namely (1) reactions to strong, long light stimuli and (2) responses to 
low-amplitude sinusoidal variations in light intensity, with variable frequency. 

In the first experiment, the subjects’ dark-adapted eyes were suddenly exposed 
to bright light which served both as stimulus and as photographic illumination 
(500 to 10,000 lux; 1 lux = 0.0929 foot candle). This light was left on for the 
entire recording time. In the second experiment, periodically fluctuating light 
(0.5 < 10 lux or 0.5 < 5 lux) was presented. The photographic negatives were 
measured at 15 X natural size. In all, 42 experiments were done on 3 subjects. 
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RESULTS 


1, Static. With light stimuli of 4 seconds’ duration and 10~ lux intensity, very 
little pupillary effect was seen. With stimuli from 10~* to about 10 lux, the pupils 
became progressively smaller. Above 10 lux, further increase of light intensity 
resulted in little additional pupillary contraction. When the same light stimuli 
were presented for a longer period of time (10 minutes), the pupillary effect was 
much reduced and showed more variability. 

2. Dynamic. During the reactions to long, strong stimulation, the latency 
period was found to vary from 0.18 to 0.25 second. In all cases, full contraction 
was reached within 4 seconds. With the lesser intensity (500 lux) slight redilation 
followed the contraction, but with very bright light (10,000 lux) no such re- 
dilation was observed within the 15 to 20 seconds of recording time. 

The frequency response to fluctuating light was found to be low. At about 1 
to 2 oscillations per second, the light fluctuations and the pupillary responses 
were “180° out of phase,” i.e., at each moment of maximal light intensity, the 
pupil had attained its largest size. At 3 light cycles per second, the pupil was 
barely able to follow the rhythm of stimulation. 

As the frequency of the light oscillations was gradually increased, the mean 
pupillary diameter, i.e., the arithmetic mean between the individual peaks of 
pupillary contraction and redilation, became progressively smaller. Between the 
frequencies of 14 to 3 cycles per second, it remained fairly constant. 


CONCLUSIONS 


Since little pupillary effect was obtained with light below 10-* lux intensity, 
the sensory and pupillomotor threshold of the cones fall within the same intensity 
range. With the experimental method used, it cannot be decided whether the 
rods have a pupillomotor function. Above 10-lux intensity, the pupillary regu- 
latory influence becomes much reduced. 

The pupillary range of regulatory power of about 2 logarithmic units can be 
shifted into different ranges of light intensity by the mechanism of retinal adapta- 
tion. The author assumes that this possibility (not tested) explains the many 
varying findings in the literature on pupillary size versus light intensity. 

Compared with the regulatory feedback mechanisms used in technologic 
systems, the pupil is inefficient, both in terms of quantitative accuracy and in 
terms of speed. The author compares his findings especially with those of Stark 
and Sherman and of Stegemann, and concludes that the differences in findings 
are probably mostly due to differences in experimental technic. 


Comment: The paper by Becker (2) contains no original experiments but statistical 
calculations on the basis of data obtained by Bleichert and Wagner (1). 

For registering the pupillary size, Stegemann and Stark and Sherman use a photometric 
method. Tungsten light, passed through an infrared filter, is directed upon the subject’s 
eye. The infrared light reflected by the iris is photoelectrically recorded, whereby the 
contraction or dilation of the dark pupil area causes oscillations on the record. Such 
records are very accurate in respect to the time-component of pupillary movements, 
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especially when an oscilloscope is used for registration (Stark and Sherman). They are, 
however, not accurate in respect to pupillary size, mainly because of the differences in 
optical conditions from subject to subject. For this reason, Stark and Sherman use flash 
photographs of the subjects’ eyes to calibrate the records. 

To obtain sinusoidal fluctuations of intensity of the stimulating light, Bleichert and 
Bleichert and Wagner use a complex optical device with two lenses and two ground 
glasses, wherein a dark diaphragm is moved in and out of the light beam by a synchronous 
motor drive. Stegemann uses two Nicol prisms and rotates one of these prisms by a belt 
and motor, and Stark and Sherman use a set of polaroid filters which are rotated against 
one another. 

The authors agree that the iris is inefficient as a regulator of light entering the eye, both 
in respect to the amplitude and the frequency of the “correction.” At frequencies of 1 to 2 
cycles per second, the pupillary reactions lag so much behind the light oscillations that 
the iris actually functions in the reverse sense of a “regulator,” i.e., the pupil is largest 
when the light is brightest and smallest during the “dark” periods of the stimulating 
cycle. 

Bleichert and Wagner find no pupillary oscillations faster than 5 per second and believe 
this speed to be the same in all subjects, while Stegemann reports “just visible fluctua- 
tions” up to 20 oscillations per second. 

In our own experiments on a large number of subjects we found that the maximal rate 
of stimulation which the pupil is able to follow with discrete contractions varies individu- 
ally, according to differences in (1) age, probably in connection with changes in elasticity 
of the iris, and (2) the innervation, which may be pathologically altered. For example, 
in cases with spastic miosis and sluggish reflexes to light the pupil failed to oscillate and 
instead responded with a slow, continuous tetanic contraction at stimulation rates as low 
as 1.5 per second, while the iris of young, healthy subjects could follow with individual 
oscillations up to a stimulus rate of about 3.75 per second. Oscillations faster than 5 per 
second, in our opinion, must be caused by experimental artifacts, because the smooth 
muscle tissue of the iris is unable to follow so fast a rate, even when the efferent sympa- 
thetic or parasympathetic nerves are electrically stimulated (in animal experiments) and, 
much less so, reflexly. Such artifacts can easily be produced in a photometric measuring 
system (used by Stegemann) by slight narrowing of the palpebral fissure or movements of 
the eye, occurring in rhythm with the stimulus, or by straying of the stimulating light to 
the photocell. 

The work by Bleichert and Wagner and by Stegemann is marred by teleological con- 
siderations, as, for example: “. . . The slow time constant of the pupillary regulator appears 
necessary to allow a change from one level of light intensity to another to be conducted to 
consciousness. After such a change has entered consciousness, a delayed approximation 
of the light intensity to the one which has prevailed before the change, takes place. Nature 
has here struck a compromise. To allow good discrimination of brightness changes in time, 
and in order to avoid compensating these changes out of existence by a light regulator, 
the pupillary play may not take place too swiftly. But to protect the retina from light 
exposure of longer duration, after the central nervous alarm has been given by the change 
in brightness, the play of the iris diaphragm must nevertheless exist.”’* 


* Die lange Einstellzeit der Pupillen-Beleuchtungs-Reglers scheint notwendig, um den 
Ubergang von einem Lichtintensitatsbereich in den anderen dem Bewusstsein zuzufiihren. 
Ist soleher Ubergang in das Bewusstsein eingetreten, dann kommt nachhinkend erst eine 
Annaherung der Netzhaut-Beleuchtung an jene Beleuctungsstarke zustande, die vor dem 
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We are wondering whether the entire approach to pupillary phenomena with its em- 
phasis on the definition of natural events in terms of utilitarian technologic devices, is not 
too teleologic in essence to be physiologically meaningful. Furthermore, Bleichert and 
Wagner and Stegemann discuss the possible mechanism of pupillary oscillations in terms 
of assumptions which are unproven and, in part, clearly impossible. For example: 

1. They just assume the sympathetic-dilator system to be the structure responsible for 
the pupillary dilation during the “dark” periods of their oscillating light stimulus. It is, 
however, known, both from electrophysiologic work (6) and from pupillographic work on 
unilaterally sympathectomized animals (7) that pupillary redilation after contraction to 
light is caused primarily by parasympathetic relaxation and not by sympathetic activa- 
tion. 

2. Bleichert and Wagner explain the relatively greater speed of the pupillary contrac- 
tions, as compared with the dilations, as probably caused by (1) a greater number of 
synapses in the sympathetic path to the dilator and by (2) an assumed slower rate of the 
assumed nervous discharges to the dilator, compared with those traveling over the para- 
sympathetic path to the pupillary sphincter. 

When we consider that (1) sympathetic and parasympathetic efferent paths to the iris 
each have only one peripheral synapse, (2) a synaptic delay amounts to, at most, a few 
milliseconds, so that a large number of extra synapses would be required to account for 
the time differences observed, and (3) that no electrical discharges to the iris during the 
period of pupillary redilation after contraction to light have been found, we cannot help a 
certain impatience upon reading this lengthy discussion. 

The fact that pupillary changes, slow and rather limited in range, are poor regulators 
for the tremendous range of brightness to which the eye is exposed, is obvious and hardly 
requires such laborious demonstration. However, a useful purpose for such investigations 
may be seen if they are done with the viewpoint of establishing norms with the aim of 
discovering pathologic deviations in cases with lesions within the nervous network of 
pupillary control. Such a possible application is suggested by Stark and Sherman. 

Orto LOWENSTEIN 





Intensitaétswechsel bestanden hat Die Natur hat hier gleichsam einen Kompromiss gesch- 
lossen. Um Helligkeitsinderungen nach der Zeit im Gesichtsfeld gut unterscheiden zu 
kénnen und diese nicht durch einen Beleuchtungsregler weitgehend herauszukompensieren, 
darf das Pupillenspiel nicht zu schnell erfolgen. Um aber nach einem durch Anderung der 
Beleuchtungsstirke erfolgten zentralnervésen Alarm die Netzhaut vor einer linger andauern- 
den Lichtintensitaét zu schiitzen, muss das Spiel der Irisblende dennoch vorhanden sein 
(Bleichert & Wagner, (1), p. 282). 
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THE RETINA AND VITREOUS 
THE RETINAL VENOUS OBSTRUCTIVE SYNDROME 


GEorGE N. WISE 


The Department of Ophthalmology, New York University Post Graduate Medical 
School, New York, New York 


Eye Digest, 1958, 11: 4-14 


The retinal venous obstructive syndrome is a regular course of events that 
develops after obstruction of a retinal capillary or vein. It may be clinically 
inapparent in some cases, notably certain inflammatory obstructions in the 
young, but even in these its microscopic appearance is suggested by the evidence 
now available. The clinical picture presented by the syndrome varies with the 
pathologic process responsible for the obstruction. Once obstruction has oc- 
curred, however, certain basic phenomena invariably follow. 

According to Michaelson, the neovascularizing capacity of the embryonic 
retinal veins and capillaries become dormant at birth but does not disappear. In 
a previous study (Wise, 1956), the author suggested that some degree of capillary 
or vein obstruction in the fully mature retina might reawaken the dormant 
embryologic mechanism. With sufficient obstruction of the venous vascular unit 
(capillaries or veins), circulatory stasis and a state of relative retinal anoxia 
develop in the area drained by the obstructed vessels, and these conditions 
would lead to the reappearance of the vasoformative factor. Arterial obstruction, 
on the other hand, brings about excessive retinal anoxia and tissue death in the 
area supplied by the obstructed vessel, thereby destroying the nidus of the 
vasoformative factor. In embryologic vascular development a preordained normal 
supply of vasoformative factor insures an orderly development of the retinal 
vascular tree. In capillary or vein obstruction, however, a patchy distribution of 
vasoformative factor in varying concentrations stimulates a disordered neo- 
vascularization almost entirely from regional capillaries and veins. As a part of 
this work, evidence was also presented to show that retinal microaneurysms are 
actually aborted neovascular buds arising in response to this same vasoformative 
factor. 

The fact that this basic syndrome has been so long hidden by its varied clinical 
appearance can easily be understood by considering the many known and 
strongly suggested mechanisms of retinal capillary and vein obstruction. The list 
includes (1) localized pressure on the vessel from without; (2) spread of arterial 
disease to the vein at arteriovenous crossings or points at which they have a 
common adventitial sheath; (3) periphlebitis leading to obstruction; (4) homog- 
enous massive thickening of the basement membrane; (5) irregular thickening 
and hyalinization of the capillary basement membrane leading to lumen oblit- 
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eration; (6) endothelial cell proliferation eventually blocking the lumen; (7) 
stasis thrombosis where decreased arterial blood supply leads to venous under- 
filling, collapse, and eventual obstruction; (8) primary phlebosclerosis leading to 
venous obstruction; (9) endophlebitis leading to obstruction; (10) changes in the 
blood constituents within the vascular lumen, as in sickle cell disease, poly- 
cythemia, malaria, and true thrombosis; and (11) oxygen vaso-obliteration of 
capillaries and small venules in the immature retina. 

Irrespective of the obstructive condition, stasis and relative retinal anoxia 
develop in the stagnant retinal area behind the obstruction. Local veins beyond 
the obstruction darken and dilate. Fluid that exudes into the deeper regional 
tissues undoubtedly accounts for transient obscurations of vision in early ob- 
structions involving the macula. With further obstruction and greater hypoxia, 
the vasostimulating factor, normally absent in the mature retina, reappears in 
varying concentrations depending on the degree of hypoxia in each specific 
locus. Collateral pre-existing channels probably first dilate in an attempt to 
restore circulation. If they fail to satisfy the need, true new blood vessel formation 
begins. If the vasoformative stimulant is mild or quickly satisfied, aborted new 
vessels or microaneurysms appear. If the stimulant is greater, then new blood 
vessels, capillary in nature but with wider lumens, grow out almost entirely 
from obstructed capillaries and veins. Arterial connections are rarely seen. As the 
vitreous is invaded, fibrous connective tissue grows out ahead of the vascular 
network for which it acts as a support. With the slit-lamp and retroillumination, 
this process can readily be seen in retinitis proliferans advancing into a clear 
vitreous. 

The following generalizations may prove helpful in clarifying the syndrome and 
in interpreting some of the confusing clinical pictures seen. (1) Obstruction of 
capillaries and smaller venules causes a rete fibrovascular proliferation with 
delicate fibrosis and dilated capillary networks. (2) The degree of fibrosis varies 
directly with the size of the vein obstructed and the duration of the blockage. 
(3) Early fibrovascular proliferation is more vascular and less fibrotic, while in 
late fibrovascular proliferation the reverse is true. (4) A slowly developing ob- 
struction tends to produce microaneurysms before neovascularization. (5) 
A very slowly developing central retinal vein obstruction without the usual 
fundus picture (silent obstruction) usually shows change in the macular area 
first. (6) Collateral channels develop on the disk only if the venous obstruction is 
at or very near the disk. (7) In large branch obstructions, fibrovascular prolifera- 
tion from the disk, if present, tends to extend at an acute angle to the obstructed 
retinal area. (8) Except in Eales’ disease, inflammatory obstructions in the young 
show less neovascular response, sometimes only microaneurysms, and their 
visual prognosis is better. (9) The older the patient with vein obstruction, the 
greater the likelihood of an exaggerated fibrovascular response with permanent 
visual damage. (10) In limited disease processes, resolution or absorption of 
microaneurysms, neovascularization, and fibrosis may occur. 

A mass of clinical and histologic findings falls nicely into place within this 
concept, which brings some order out of the confusion previously existing in 
regard to a large group of retinal vascular diseases. In addition, it should serve to 
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focus investigative attention on the mechanisms of capillary and vein obstruc- 
tion where it belongs. 


Comment: The premises for neovascularisation in the immature retina as set forth by 
Ashton, namely: (1) the presence of living cells to ensure an active metabolism, (2) a low 
oxygen tension to promote anaerobic tissue metabolism, and (3) poor venous drainage to 
permit the accumulation of anaerobic metabolites, seem also to exist for the new formation 
of vessels in the mature retina, whenever its aerobic metabolism falls below a certain thresh- 
old. 

This is most often produced by venous and capillary disease and therefore, the author’s 
term of retinal venous obstructive syndrome is justified for all practical purposes. An 
exception may be found in the retinal neovascularisation of the aortic arch syndrome 
(pulseless disease), in which it occurs more probably because of a very gradual, progressive 
diminution of the arterial blood supply, as indicated by early fragmentation of the arterial 
blood supply, as indicated by early fragmentation of the arterial blood stream in the 
retinas of such patients. Unlike sudden arterial occlusion, the slow interference with 
arterial circulation does not lead to an immediate tissue death, and there is time left for 
the vasoformative factor to become active for a period after a certain amount of anaerobic 
metabolites have accumulated in the tissues. 

BertHa A. KLiEN 


SYNCHYSIS SCINTILLANS OF THE VITREOUS 


H. Pau 
Ophthalmologic Clinic of the University of Miinster, Germany 
Klin. Monatsbl. Augenh., 1957, 131: 610-615 


The author reports histologic findings in one eye of a 55-year-old patient with 
melanosarcoma of the choroid and synchysis scintillans of the vitreous; the other 
eye was normal. The size and shape of the floating particles varied considerably. 
Polariscopic examination revealed double refraction of the particles. 

The origin of these particles has not yet been elucidated. The bulbus of the 
patient reported on showed irregular thickening and loosening of the epithelium 
in many areas of the flat portion of the ciliary body. Single cells or groups of cells 
of pigmentary epithelium occurred frequently on the inner surface of the epi- 
thelium; single tissue portions occasionally appeared to be detached from the 
base. The location of the described changes corresponded to the insertion of the 
vitreous. 

Adjacent to the flat portion of the ciliary body, groups of cells from the pig- 
mented epithelium were found in the vitreous, which frequently surrounded a 
newly formed particle. It was quite obvious that the particles had become 
separated from the pigmented epithelium which had migrated into the vitreous. 
The similarity of these particles of the synchysis scintillans with the drusen of the 
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lamina vitrea is striking. The “young” particles which originated in the vitreous 
and were surrounded by a (living) cell layer, were frequently located in a “vit- 
reous halo” which stained red with the hematoxylin-eosin stain. The new, 
sharply outlined particles frequently showed only a thin epithelial covering 
from which most of the cells already had disappeared. The formation of particles 
in the vitreous obviously occurs predominantly at the level of the flat portion of 
the ciliary body from which they are separated in various sizes from the pig- 
mented epithelium which has proliferated into the vitreous. The particles with 
the largest diameter are located in the region of most active proliferation of the 
pigmented epithelium (flat portion of the ciliary body), or, more general, in the 
anterior portions of the vitreous. The particles in the posterior portions of the 
vitreous are, as a rule, much smaller; they have an eroded or fringed appearance, 
and stain only weakly reddish, in contrast to the strong red staining of the more 
recently formed particles. The smallest particles may take a very pale stain with 
hematoxylin-eosin and may be hardly recognizable. With the aid of the phase- 
contrast microscope one may find at various spots (besides the particles) many 
small and smallest free pigmentary fragments or pigmentary granules which 
apparently originate from the migrated pigmentary epithelia some of which 
break down after forming the described particles. It seems that the particles 
with the smallest diameter—particularly those in the posterior portion of the 
vitreous—do not represent the youngest, but, on the contrary, the oldest eroded 
particles, which in the course of time have become smaller and which are getting 
more reduced until they disappear completely. The external portions of the 
vitreous (toward the retina) are free from the particles in the posterior area of the 
bulbus. The particles which, as it has been stated, are formed by the pigmentary 
epithelia that have migrated into the vitreous, obviously represent an equivalent 
to the drusen of the lamina vitrea which are formed likewise by the pigmentary 
epithelia. After the breakdown of the pigmentary epithelium the particles grad- 
ually get smaller while the pigment of the broken down cells remains noticeable 
as free particles or granules in the framework of the vitreous body. 


Comment: The illustrations of the clinical picture which accompany this article and 
their description by the author indicate the greatly varying sizes of the particles suspended 
in the vitreous in this case, a picture usually described by the term “asteroid hyalitis.” 
This somewhat misleading term does not refer to an inflammatory condition of the vitreous 
but to the glistening, double refracting quality and the varying sizes of the suspensions 
which are reminiscent of a starry sky. They are in considerable contrast to the suspensions 
of almost uniform size found in the common variety of idiopathic cynchisis scintillans. 

This most interesting study enabled the author to show that in asteroid hyalitis the 
suspended particles are really the equivalent of drusen of the choroid. Chemical studies 
of synchisis scintillans on the other hand have revealed mostly the presence of calcium 
salts of fatty acids (Jess, Verhoeff). 

In this connection it is interesting that recent histochemical stains have shown that 
accumulations of excess amounts of acid-mucopolysaccharides are preceding deposits of 
calcium as, for instance, in the intima of arteries or in drusen of the choroid (L. Zimmer- 
man). Perhaps some histochemical changes, in the amount and distribution of hyaluronic 
acid for instance, may eventually be demonstrated as a precursor of this condition. 

BertTuHa K1iieNn 
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SYSTEMIC DISEASE 
NEW ASPECTS OF THE ETIOLOGY OF SJOGREN’S SYNDROME 


JoHN McLENACHAN 
Research Department, Birmingham and Midland Eye Hospital 


Tr. Ophth. Soc. U. Kingdom, 1956, 76: 413-426 


In Sjégren’s description of keratoconjunctivitis sicca, failure in lacrimal gland 
secretion was linked with dryness of the mouth and upper respiratory tract 
and with a general systemic disease, i.e., polyarthritis. Various observers have 
conflicting views as to the exact relationship of rheumatoid arthritis and kerato- 
conjunctivitis sicca. Innumerable other conditions have been reported with or 
as a part of this condition. 

The author presents 45 cases of Sjégren’s syndrome. Forty-four were women. 
Major illnesses and operations occurring in this group are as follows: Rheumatoid 
arthritis, 14; rheumatism, 11; cholecystectomy, 9; cholecystitis symptoms, 16; 
hysterectomy, 9; diverticulitis, 2; thyroidectomy, 2; gastrectomy, 1. 

Other minor conditions with a high frequency of incidence were purpura, 
dryness of the skin, Raynaud-like phenomena, marked loss of resistance to 
infection, hirsutism, and longitudinal striation of the nails. 

The occurrence of the disease almost exclusively in women, especially after 
menopause, suggests an endocrine origin. In ten cases chosen at random, the 
24 hour excretion of urinary gonadotropins and of neutral 17 ketosteroids was 
found to be normal. 

As there appears to be a primary failure of function of gland tissue in Sjégren’s 
syndrome, investigation was directed toward the function of other duct glands 
in the body. 

(1) Gastric Glands. A fractional test meal was carried out in 10 cases; in 3 
there was achlorhydria, in 7 there was hypochlorhydria. 

(2) Pancreas. No abnormality was detected in the 10 cases examined by 
estimation of urinary diastase. 

(3) Chronic Constipation. This is a very marked clinical feature, possibly due 
to defective mucous secretion. 

(4) Liver Function Tests. (a) Thymol turbidity estimation: This test is gen- 
erally recognized as being extremely sensitive. It is almost invariably positive in 
cirrhosis of the liver, and seldom positive in the absence of liver damage. Thirty- 
eight cases out of 44 gave abnormal results. The eye condition seemed to parallel 
the degree and persistence of positiveness of this test. 

(b) Alkaline phosphatase estimation: In 13 cases out of 32 examined, abnor- 
mally high results were obtained, indicating the presence of hepatic dysfunction 
and biliary obstruction. 


355 








356 SURVEY OF OPHTHALMOLOGY 


(c) Estimation of serum proteins: This was done in all cases. The albumin 
content of the serum was below normal in all but 8 cases. The globulin, mainly 
the gamma globulin, was disproportionately high. 

(d) A galactose tolerance curve test was carried out in two cases. It was ab- 
normal in one. 

(e) Urobilinogen was present in the urine in four cases. 

(f) The serum cholesterol was found to be raised in one-third of the cases. 

(g) Electrophoretic pattern of serum proteins: The serum of approximately 
one-half of the cases was subjected to filter paper electrophoresis. A typical 
abnormal pattern was obtained, and it was independent of the presence of 
rheumatoid arthritis. The patterns were similar to those occurring in hepatic 
damage. 

The author gathered reports of 13 other cases of Sjégren’s syndrome mention- 
ing hepatic dysfunction. 

Comparison has often been made between Sjégren’s syndrome and xerosis 
epithelialis, a condition of actual deficiency of Vitamin A and of carotene in the 
diet. Specific tissue change due to hypovitaminos’s A is replacement of various 
epithelia by stratified squamous keratinizing epithelium. Hypovitaminosis A in 
animals is characterized by: 

(1) Eyes. The lacrimal glands cease to produce tears. Xerophthalmia is a 
specific sign of experimental vitamin A deficiency. Bitot’s spots appear in the 
conjunctiva. Dark adaptation is delayed. 

(2) Alimentary Tract. The salivary glands do not secrete. Probably vitamin A 
is the most important vitamin for the structure of the dentine and enamel. 

(3) Respiratory System. The upper respiratory tract, nasal passages, trachea, 
and bronchiae show a formation of the lining cells into a stratified epithelium 
of flattened cells, which undergo keratinization. 

(4) Skin and Appendages. Destruction of the sweat glands, lower local resist- 
ance to infection, dull and furrowed nails, and brittle hair are characteristic 
features. 

Sjégren pointed out that there was a histologic resemblance between the 
disease described by him and the condition of pre-xerosis described by Pillat, 
which results from a deficiency of vitamin A and carotene in the diet. The author’s 
observations of the white foamy discharge commonly found at the canthi in 
keratoconjunctivitis sicca, which consists of epithelial cells and xerosis bacilli, 
seems to correspond with the changes which are described as occurring in early 
vitamin A deficiency. 

Various observers have noted similarities between these two conditions, but 
have found vitamin A and carotenoid levels to be within normal limits. Never- 
theless the evidence suggests that changes in the epithelial tissues throughout 
the body may be due to an inability of the damaged liver to utilize vitamin A. 
That this can occur is supported by the studies of vitamin A in liver disease by 
several investigators. 

When Sjégren’s syndrome is diagnosed, the possibility of subclinical hepatic 
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impairment should be borne in mind and the causation of such impairment 
should be sought for with a view to its prevention. 


Comment: Keratoconjunctivitis sicca has been described associated with innumerable 
glandular and systemic disorders. Thus, this frequently unrecognized cause of persistent 
keratitis in female patients is often accompanied by dry mouth, rheumatoid arthritis, 
and dysphagia. In a recent investigation, Thompson and Eadie found evidence of kerato- 
conjunctivitis sicca in as many as 14 per cent of 210 cases of rheumatoid arthritis. There 
has been repeated speculation that this may be an ocular manifestation of a collagen 
disorder. 

The present author reviews the similarities of some of the signs of keratoconjunctivitis 
sicca to vitamin A deficiency. Since serum vitamin A levels are normal in patients with 
keratoconjunctivitis sicca, he presents the interesting hypothesis that this disease process 
may result from a failure of the liver to utilize vitamin A properly. In support of this 
theory, in a series of 45 patients, some evidence was found for liver dysfunction: 38 had a 
positive thymol turbidity test, 32 an elevated alkaline phosphatase, and 37 low plasma 
albumin and elevated gamma globulin. 

Although it would be most difficult to maintain the argument that keratoconjunctivitis 
sicca was a manifestation of vitamin A deficiency, the interesting finding of liver dysfunc- 
tion in this group of patients needs confirmation. On the other hand, there is no evidence 
that patients with liver dysfunction or even advanced cirrhosis demonstrate a significant 
incidence of Sjégren’s syndrome. However, the present work should stimulate study as to 
the presence and nature of liver dysfunction in this lacrimal disorder. 

BERNARD BECKER 








THERAPEUTICS 


THE MANAGEMENT OF ENDOPHTHALMITIS FOLLOWING 
CATARACT EXTRACTION 


GUILLERMO Picé 


Section of Ophthalmology, University of Puerto Rico School of Medicine, 
Santurce, Puerto Rico 


A. M. A. Arch. Ophth., 1958, 59: 381-385 


Intraocular infection is perhaps the most dreaded of all the complications 
that may follow cataract extraction. When endophthalmitis is associated with 
a vitreous abscess, the chances of a successful end result become very poor in- 
deed, although the outlook has been somewhat improved by the introduction of 
modern chemotherapeutic and antibiotic agents. The best results are achieved 
if treatment is begun early. An appropriate antibiotic must be selected and it 
must be employed in adequate dosages. At present, chloramphenicol and tetra- 
cycline are the agents of choice; both are broad-spectrum antibiotics and both 
have the ability to penetrate the blood-aqueous barrier when they are given in 
massive doses. 

The usefulness of the corticosteroids in inflammatory conditions of the eye is 
now generally recognized. They reduce the inflammatory response, preventing 
tissue destruction and giving the antibiotics time to eliminate the causative 
bacteria. This makes them of particular value in endophthalmitis, in which 
vitreal infection, with the extensive inflammatory response it causes in the 
choroid and the retina, may produce rapid destruction of these tissues before 
antibiotic therapy can become effective. In 1955, Maylath and Leopold tested 
the merits of cortisone alone, of antibiotics alone, and of both in combination in 
the treatment of experimental intraocular infections. The results indicated that 
simultaneous treatment with cortisone and the antibiotics in massive doses is 
more effective in acute infection than antibiotic therapy alone. Later, it was 
shown by Leopold that antibiotic therapy alone may control the infectious 
agent but that vision may be lost as the result of the severe inflammatory reac- 
tion. 

Between 1948 and 1956, in the course of 740 cataract extractions, the author 
encountered five patients with endophthalmitis. The incidence, 0.65 per cent, is 
in accord with the incidence in the most recent series. These patients were 
operated on by Picé himself, and he is confident that the postoperative infec- 
tions were not in any instance caused by any evident break in the aseptic technic. 
Two cases, treated before chloramphenicol and tetracycline were available, 
were absolute failures. One patient, treated with chloramphenicol, tetracycline, 
and prednisone, had vision limited to finger count, not, it was believed, because 
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of the intraocular infection, but because of a retinal detachment, which was 
probably related to loss of vitreous at operation. In the other two cases, the 
outcome was happier. In each, treatment with cortisone and massive doses of 
chloramphenicol by mouth was instituted immediately after endophthalmitis 
appeared in the form of a vitreous abscess. Initial improvement was evident 
within 24 to 48 hours after therapy was started, and in the course of two or 
three weeks the vitreous gradually cleared. The oral doses of both the antibiotics 
and the corticosteroids were gradually reduced as the eye quieted down and 
vitreous clearing became evident. The final vision in each patient is excellent. 


Comment: Dr. Picé has covered the important points in his review of the management 
of endophthalmitis following cataract extraction. He has pointed out that there is great 
difficulty controlling an intraocular infection once it has occurred, that control is pos- 
sible only if one is able to select an antibiotic to which the offending organism is sensitive, 
and if the antibiotic is administered by a route and in a dosage that will provide adequate 
tissue concentrations within the ocular tissues and fluids. He has stressed the sparsity of 
positive, helpful culture studies and that one cannot wait until culture studies have been 
completed before starting therapy. Therefore, one must be guided by the clinical course 
of the disease. If the infection is not improving after 24 hours on the first selection of 
specific therapy, then a switch to another form of treatment is indicated. At this time, 
steroid therapy or ACTH therapy may be tried in order to reduce the inflammatory 
damage and allow a longer interval for one to attack the offending organism before com- 
plete visual destruction occurs. Chloramphenicol still remains an excellent choice for 
most of the organisms responsible for intraocular infection following surgery. Many 
staphylococci which are resistant to penicillin may still be sensitive to chloramphenicol, 
and some of the Gram-negative ocular invaders are also sensitive to chloramphenicol. 
The dosage, however, must be adequate. The fear of blood dyscrasia is not great with 
short term therapy with this agent. 

Many of the resistant staphylococci will not respond to tetracycline, although this 
drug, when used in massive doses by the oral route, will produce effective concentration 
against sensitive organisms in the ocular tissues and fluids. On the basis of our present 
knowledge, the organisms most likely responsible for endophthalmitis following intra- 
ocular surgery are the resistant and sensitive strains of Staphylococcus aureus, Strepto- 
coccus hemolyticus, pyocyaneus, Proteus and Bacillus coli. Other organisms have been 
reported occasionally. It is likely that ophthalmologists will begin to encounter more 
frequently the resistant Staphylococcus which has been perplexing our medical colleagues 
in general hospitals. There is nothing about ophthalmologists that prevents them from 
being carriers of these resistant staphylococci, and, sooner or later, our patients will 
begin to suffer from these organisms if they are not already doing so. It is possible that 
the ocular surgery which is done in institutes of ophthalmology or in hospitals where 
only eye problems are admitted may be protected to a greater extent from this invader 
than eye patients who are treated in general hospitals. 

It might be advisable for each institution to set aside a special antibiotic so that it will 
not be used in routine cases, and this should be one that is effective against a large number 
of strains of Staphylococcus that have been proved to be resistant to penicillin, erythromy- 
cin and the more commonly used antibiotics. Perhaps as the new antibiotics come along 
and are studied and developed for ophthalmic administration, they should not be used 
in routine fashion. This should apply to drugs such as spiramycin, vancomycin, ristocetin 











360 SURVEY OF OPHTHALMOLOGY 


and novobiocin. It would seem advisable to reserve these for eyes in which there is a 
great likelihood of the resistant Staphylococcus being the offending invader. 

The problem of prophylactic therapy in ophthalmology has not been solved. It may 
be that the incidence of infection is so low in most institutions that prophylactic therapy 
is not indicated. Routine prophylactic therapy may allow one to develop or encourage the 
multiplication of a resistant Staphylococcus and make such strains more prevalent in an 
institution. It might be a better policy for this era in which we are surrounded by resistant 
strains of Staphylococcus to cease prophylactic therapy except under special circum- 
stances. This will necessitate very careful observation of our cases at the first dressings, 
preferably with an ophthalmoscope, to make certain that a normally clear vitreous is 
present. This is not always possible, unfortunately. The reason for such an examination 
is to start anti-infectious therapy immediately whenever there is any suspicion of in- 
fectious involvement within the ocular media. Therapy, to be vision saving, must be 
started as soon as possible. If one is fortunate enough to halt the ravages of an ocular 
infection, be certain that the therapy is not discontinued too soon. 

One should avoid the indiscriminate use of antibiotics and not use them in mild illnesses. 
Stringent aseptic technics should be employed in preparing the skin sites for surgery 

We must remember constantly that the antibiotics do produce undesirable reactions. 
Deaths have been reported and are still being reported from the use of penicillin. This is 
the chief offender from the allergic standpoint. Allergic reactions do occur with the broad 
spectrum drugs, but less frequently than with penicillin. Super infections are more common 
with the broad spectrum antibiotics such as tetracycline. Of all the reactions, penicillin 
is the main offender from the standpoint of incidence and severity of side reactions. 

One may forgive an ophthalmologist for using combinations of antibiotics for he is 
very anxious to get to the offending organism as quickly as possible and he is unable to 
be guided by cultures. However, combinations must be fitted specifically to the etiologic 
organism, and we are unable to do more than guess at what may be the etiologic organisms 
in most eyes. Experience in ophthalmology has taught us that the combination of penicillin 
and streptomycin has been effective in the past, but because of the development of re- 
sistant staphylococci this may no longer be so. Chloramphenicol by the systemic route 
would probably be our first choice. Where there is the possibility of pyocyaneus being 
the invader, polymixin subconjunctivally in large doses and some agent such as erythro- 
mycin or novobiocin subconjunctivally can also be administered to protect against 
possible Gram-positive invaders. We should strive to select bacteriocidal agents and dosage 
wherever possible as opposed to bacteriostatic ones. It is not usually advisable to use 
mixtures which are already available on the market. Select the dosage of each individual 
agent which is to be used in such a fashion that you are sure it will produce effective 
concentrations in the ocular tissues and fluids for the organism or organisms which you 
suspect. The more antibiotics that are given, the greater will be the chance of side effects. 
This confuses the clinical picture and complicates the management of the patient. It is 
well not to use the same antibiotic combination repeatedly in the same institution on all 
cases, particularly for prophylaxis, for, eventually, this will not only fail to prevent the 
emergence of resistant microorganisms but may also tend to yield microorganisms re- 
sistant to all components of the combination. It may be that the technics which are ap- 
plicable in strictly ophthalmologic institutions should be different from those which are 
used as a routine in general hospitals, where the possibility of resistant Staphylococcus 
invasion may be greater. 

Irvine H. LEeopoip 
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THE TREATMENT OF OCULAR ALLERGY 


FREDERICK H. THEODORE 
New York, New York 
Am. J. Ophth., 1958, 45: 435-438 


Prerequisites for the successful management of allergic reactions of the eye 
are (1) recognition that an allergy is present; (2) proper classification of the 
allergic mechanism involved; and (3) the discovery, if possible, of the sensitizing 
substance. Allergic reactions are of three basic varieties: (1) an immediate 
anaphylactic or atopic (familial allergy) response, occurring a few minutes after 
antigen exposure, caused by pollens, inhalants, animal proteins, or foods; (2) a 
delayed (24 to 48 hours) response due to products of microbial infection; and 
(3) a delayed response due to contact allergy caused by drugs, cosmetics, and 
other chemical products. All allergic reactions occurring in the eyes, with the 
exception of vernal conjunctivitis, may be explained by one of these mechanisms. 
Successful management requires that treatment be based on the particular 
mechanism involved. 

The therapeutic regimen in allergy of the eyes should be: If the cause cannot 
be eliminated, reliance should be placed principally on nonspecific measures and 
drugs. Desensitization should be reserved for special instances. An important 
principle, especially in contact allergies, is the avoidance of any medicament in 
the treatment which is likely to arouse new sensitivities in highly sensitized 
tissues not likely to be allergic to these drugs at other times. 

As in other forms of allergy, the corticosteroids have proved of tremendous 
value in the treatment of ocular allergies, even though their action is nonspecific 
and noncurative. Their use in the eyes is not without danger, however, and this 
is a fact that many general physicians and pediatricians ignore. Contraindica- 
tions to the local use of steroids for ocular allergies include allergic and irritative 
reactions, the triggering of infections with the virus of herpes simplex, and the 
possibility of introducing bacterial infection by means of contaminated solutions. 
Allergy is rather rare and not serious; neither is irritation (caused by the parti- 
cles in suspensions of the drugs used). The aggravation or causation of herpes 
simplex infections of the cornea is, of course, a serious matter. In all persons 
prone to the recurrence of herpetic infections in general (such as cold sores), 
and particularly in those with a history of previous herpes simplex (dendritic) 
keratitis, routine local use of steroids in the eyes is unwarranted and may be 
dangerous. The herpes virus present in an inactive state in the tissues of such 
persons is triggered into activity by the local steroid therapy. 

United States government regulations now require the sterile preparation of 
all commercial ophthalmic solutions. In using corticosteroids, however, it must 
be remembered that the danger of secondary infection, through solutions in- 
fected during use, still exists, and that proper care must be taken to avoid it. 
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Antihistaminics are sometimes beneficial when used systemically in the im- 
mediate forms of allergic response. In patients suffering from seasonal hay fever, 
for example, if the oral use of antihistaminics is of value, the associated con- 
junctivitis is often greatly alleviated, even if not completely so. Unfortunately, 
the local use of antihistaminics seems to have little, if any, therapeutic value. 
Moreover, since histamine plays little or no demonstrable part in the delayed 
forms of allergy, antihistaminics cannot be expected to be of value in either 
contact or microbial allergies. Antihistaminics themselves frequently cause 
contact allergy. 

Generally speaking, these observations are applicable to the various forms of 
allergic conjunctivitis, to allergies of the eyelids, and to allergies of the cornea 
and the sclera. The present article contains a detailed account of these conditions, 
with specific recommendations for treatment in each. 


Comment: In the therapy of ocular allergy it is well known that the basic principle 
includes identification of the resnonsible allergen. This should be removed from the 
patient’s environment when possible. Desensitization should be tried in addition to re- 
moval when necessary, and especially if removal is impossible. In addition, one may use 
nonspecific local and systemic measures for control of the allergic manifestations. Of the 
nonspecific measures, agents such as epinephrine and ephedrine are valuable for local and 
systemic administration. They merit considerable usage for acute allergic manifestations 
of the eye, for they are excellent decongestants by virtue of their vasoconstriction. Aqueous 
preparations of epinephrine can be effective in concentrations as low as one part for one 
thousand. Epinephrine bitartrate preparations are less irritating than the usual hydro- 
chloride forms and are available as a 1 per cent ointment or a 2 per cent solution. 

Ephedrine is also useful but is rarely mentioned in ophthalmic discussions. 

Any decongestive agent, to be most useful, should have a prompt and reliable action; 
secondary rebound congestion should not occur; side effects caused by systemic absorption 
should be minimal; the duration of action should be sufficiently long so that frequent 
applications do not become necessary. Ephedrine, although an excellent decongestive, 
does allow secondary congestion to occur, and symptoms of central stimulation can also 
be noted after local application. It is usually used in concentrations ranging from 0.5 to 
3 per cent in aqueous or oily solution. 

Phenylephrine, or Neo-Synephrine, is the laevo-isomer of 3-hydroxy-phenyl-ethanol- 
methylamine, and has a longer duration of action that either epinephrine or ephedrine. It 
may be used for decongestive action as a 0.1 to 1 per cent solution or even stronger solu- 
tion; however, its principal disadvantage as a decongestive is that it produces marked 
local irritation. A number of similarly-acting adrenergic agents are available. Naphazoline, 
or Privine, has been employed for the same purpose as an 0.05 to 0.1 per cent solution. 
The ideal agent has not been found. Fortunately patients do not necessarily respond the 
same to each drug; therefore, if one drug is unsatisfactory, another can be tried. 

There are contraindications to the use of these agents. Single and repeated applications 
should be avoided in hyperthyroidism, cardiac dilation, cardiac insufficiency, and systemic 
hypertension. Age itself is not a contraindication. All of these agents, when used in strong 
concentrations, may produce dilation of the pupil, which could be undesirable, particularly 
in eyes which are predisposed to angle closure glaucoma. It is well to remember that 
agents such as ephedrine produce different degrees of mydriasis in Caucasians, Chinese 
and Negroes—producing the most effect in the first and the least in the Negro. The reason 
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for this differential effect on irises of different color has not yet been completely explained. 
Privine also has the added complication of sometimes acting as a provocative test in 
glaucoma other than narrow angle types, particularly when injected subconjunctivally, 
but not usually when instilled topically. It has also been shown that an occasional patient 
will exhibit an allergic reaction to ephedrine. Sometimes patients misuse these prepara- 
tions, usually by applying them too frequently or in too large amounts. It is possible that 
if the patient finds dramatic response to one of these vasoconstrictors for his allergic 
symptoms he may continue to apply them and eventually wind up with a rather marked 
dilation of the conjunctival vessels which may persist. For short term relief of symptoms, 
however, in patients who do not show the contraindications mentioned above, these 
adrenergic agents can be extremely useful. 

Local and systemic antihistaminics can also relieve symptoms in an occasional case of 
external ocular allergy. These drugs have actions in addition to their antihistaminic ones, 
i.e., anesthetic, anticholinergic, ete. Hypersensitivity reactions have been reported follow- 
ing topical administrations of antihistaminics. 

In vernal conjunctivitis, local cortisone has not proved as effective as hydrocortisone. 
Prednisolone appears to do as well as hydrocortisone for this conjunctival involvement of 
possible allergic origin. 

Scleritis may be allergic in origin but there are many eyes with this involvement that 
fail to respond to local and systemic steroids. Actually most of us have seen scleritis 
develop in patients with rheumatoid arthritis while on steroid therapy. 

It should be emphasized that steroid therapy does not replace other conventional types 
of treatment of allergic disorders but should be considered a valuable supplement to such 
therapy. Whatever treatment is chosen, whether it be a vasoconstrictor, antihistaminic 
or steroid, a definite attempt should be made to determine the cause of the allergy and to 
eradicate it whenever possible. 


Irvine H. Leorotp 


REACTIONS AFTER ANTIBIOTIC ADMINISTRATION 
J. A. M. A. (Editorial), 1958, 166: 927-928 


Those who have made a study of the production and use of and side reactions 
caused by administration of antibiotics have been convinced that the number 
and severity of such reactions have been on the increase for several years. In 
1956, about 2,500,000 lb. of antibiotics were produced in this country, and, al- 
though there are 17 different antibiotics clinically available, penicillin for drug 
use accounted for 597,589 lb. (25 per cent) of the total produced. 

Until 1945, there was only one type of penicillin preparation (the injectable 
sodium or calcium salt). Today there are 121 preparations commercially avail- 
able. Over the years penicillin has been injected, fed, spread on all parts of the 
body, insufflated, and sprayed intra-abdominally, intracisternally, intrapleurally, 
and intravaginally—no surface or cavity of the body has remained inviolate. 
Penicillin has saved tens of thousands of lives in the past 14 years, and the tre- 
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mendous reduction in mortality, morbidity, and complicating diseases has 
affected the lives of millions. 

It is estimated that about ten per cent of our population have a “‘proneness” 
to become sensitive during their lifetime to some food, drug, cosmetic, or other 
substance, while the great majority are relatively resistant. Within this ten per 
cent there is a great variation in susceptibility. Some acquire their sensitivity 
easily, while others do not. Some may be sensitive on first contact, while others 
may require many contacts before exhibiting a reaction. For example, in the 
survey reported a 65-year-old male had received an average of 100 injections of 
penicillin yearly for six years and then had a typical anaphylactic shock follow- 
ing his last intramuscular injection. By contrast, a 27-year-old woman with a 
history of never having received penicillin before had a typical anaphylactic 
shock following an intramuscular injection. 

In the survey recently reported it is believed that a representative and fair 
sampling of the country was made. Each state and the District of Columbia 
were included, and of the total 685,655 general hospital beds available in this 
country approximately 29 per cent—198,332—were included. A total of 3,419 
case histories of reactions were reported as severe by the physician or hospital 
involved. Of these, 424 cases were eliminated mainly for lack of data for proper 
classification. Of the remaining, 2995 cases, 2,517 were associated with the use 
of penicillin. Thus, penicillin was involved in 80 per cent of all reactions reviewed 
in this survey. 

Penicillin is the antibiotic which causes the greatest number of reactions and 
the one most frequently involved in fatal cases. It is clear also that the oral 
route is the much safer method of administration from the standpoint of both 
numbers of reactions and mortality. Anaphylactoid reactions from penicillin 
have increased in frequency during the past few years, which emphasizes the 
importance of having a clear-cut indication before use of this drug. Much has 
been said concerning wide and indiscriminate use, but there is not only the guilt 
of indiscriminate usage but also the guilt of substance, for it is apparent that 
penicillin is a highly antigenic drug. 

Three anaphylactoid shocks have been reported following tetracycline therapy 
and one following administration of chloramphenicol. Allergic reactions of any 
type are extremely rare after administration of these drugs, and to the knowl- 
edge of the surveyors, such anaphylactoid reactions have not been reported 
previously. It was for this reason that pertinent data in the histories of these 
four cases were included in the report. In each instance the patient exhibited 
classic symptoms of anaphylactoid shock. The history of administration of the 
drug used and onset of reaction are clear. Except for one patient who received 
testosterone in addition to tetracycline, no other drugs appeared to be involved 
in any of these cases. The patient who had testosterone had a history of undulant 
fever and prolonged treatment with tetracycline prior to the reaction. In all 
four cases it was the opinion of the physician in charge that the reaction was 
anaphylactoid and the result of administration of the drug specified. 

There seems to be no doubt that allergic reactions to the broad spectrum drugs 
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do occur, even though rarely, and, if only on theoretical grounds, it must be 
accepted that the ultimate in allergic response or anaphylactoid reaction can 
follow administration of these drugs in the highly sensitive subject. 

During the past few years there has been an increase in the use of chloram- 
phenicol in the United States. That this use has been selected and under careful 
supervision appears to be substantiated by the few blood dyscrasias (16 cases) 
associated with chloramphenicol alone over the period under survey. It is not 
possible to implicate specifically the causative agent in the 25 cases recorded as 
having been associated with chloramphenicol and other drugs and chemicals. 
In some cases the prolonged exposure of the patient to hair dyes, arsenicals, or 
radiation is strongly suggestive. The data obtained regarding the age and sex 
of patients developing a blood dyscrasia substantiate the previous findings, 
namely, that white children under 12 years of age are most frequently affected. 
Furthermore, females are two or three times more frequently involved than 
males, and usually there is a history of prolonged or frequent illnesses, including 
various allergic disorders. 

When one looks at this survey broadly, it is apparent that penicillin is the main 
offender from the standpoint of incidence and severity of side reactions. The 
survey covered hospitals comprising roughly one-third of all the general hospital 
beds available in the United States; a total of 2,517 penicillin reactions were 
classified, of which 901 were considered life threatening. Although there were 
isolated instances of misuse—wives taking drugs prescribed for husbands and 
vice versa, and neighbors giving intramuscular injections to each other—these 
cases were in the minority. The great majority of reactions occurred after ad- 
ministration of the antibiotic under the supervision of a physician. In spite 
of the number of reactions, and they loom large when viewed alone, it must be 
realized that the survey covered a three-year period during which time approxi- 
mately 600 tons of penicillin were produced for human use, equivalent to over 
two billion average daily doses of 300,000 units. 


Comment: The greatest number and the most severe reactions of all antibiotics studied 
to date have been produced by penicillin. Ophthalmologists have long known of the great 
potential of this agent to produce local hypersensitivity and have therefore avoided its 
use topically. The vast majority of reactions to penicillin occurred when the drug had 
been administered intramuscularly. 

The life-threatening reactions to antibiotics are shock, super-infection, severe skin 
reactions, blood dyscrasia and angioneurotic edema with respiratory tract involvement. 
Of the minor systemic reactions to antibiotics, edema and urticaria head the list. 

From the studies of Welch and co-workers in 1957 it is obvious that penicillin is the 
antibiotic causing the greatest number of reactions, and the one most frequently involved 
in fatal cases. The oral route of administration appears to be the much safer one from 
the standpoint of number and severity of reactions and of mortality. Anaphylactic reac- 
tions from penicillin appear to be increasing, and therefore one must demand a clear-cut 
indication for the use of penicillin before employing it. Penicillin is a highly antigenic 
material. 

Allergic reactions do occur to the broad spectrum antibiotics such as tetracycline and 
chloramphenicol, but these are quite rare. 
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Super-infections, however, are much more common after the use of tetracyclines than 
after the use of penicillin, so one must be on the alert for super-infections whenever using 
tetracyclines. It is well known that blood dyscrasias are most frequently associated with 
the use of chloramphenicol. 

Of the super-infections encountered in the survey study, staphylococcic enterocolitis 
was the most serious and most common type. Staphylococcic infections have become an 
extremely serious disease entity. The emergence of the antibiotic-resistant strains of 
Staphylococcus has become apparent all over this country. Some of this may be caused 
by the fact that antibiotics were given to patients who had no proved infection; it may 
have been caused by the improper administration of the antibiotics; by the too free use 
of antibiotics; by the fact that most of our antibiotics are bacteriostatic rather than 
bacteriocidal, and perhaps by the killing off of the non-resistant strains allowing the 
resistant strains to become more prevalent. Regardless of the reasons why, it is quite 
apparent that the resistant strains are here in great numbers. In order to control this 
problem, it is essential that very excellent hygiene be practiced in the handling of patients 
in wards and private rooms. The ideal all-purpose germicide has yet to be discovered. 
The phenolic compounds represent effective germicides for many purposes. Quaternary 
ammonium compound, such as benzalkonium chloride, is an excellent germicide and 
detergent agent when the alcoholic preparation is used. There are antibiotics which are 
still effective against many strains of staphylococci. Perhaps these should not be used in 
the hospital community except under very special circumstances. They should be re- 
served for those cases where the resistant Staphylococcus has been shown to be the etio- 
logic factor. Prophylaxis for intraocular surgery should be carefully reevaluated for each 
patient. In this day of rising side reactions and life-threatening reactions from the use of 
antibiotics such as penicillin, with the development of resistant staphylococci ophthalmolo- 
gists may begin to encounter more resistant staphylococci responsible for ocular infections. 
Therefore these drugs should not be used indiscriminately, perhaps reserved for use when 
actual infections occur. This necessitates diagnosis of the complicating infection as early 
as possible, for the chances of overcoming intraocular infections with resulting good 
visual acuity are only fair even when therapy is instituted in the earliest stages of onset of 
the disease entity. There is no indication in the present ophthalmic literature that there 
has been an increase in staphylococcic secondary infections following ocular surgery. In 
recent years there has been an increase of other organisms as etiologic factors such as 
Pseudomonas, Proteus, and Bacillus coli, but we should be on the alert for the staphylo- 
coccic possibility because of the great frequency with which resistant staphylococci are 
being encountered in hospital personnel with and without obvious infections. It would be 
advisable to hold in readiness antibiotics which have not had much use against staphylo- 
cocci such as spontin or ristocetin, vancomycin, novobiocin, or spiromycin, all of which 
have some definite effect against staphylococci. Of these only novobiocin has been studied 
for its ocular penetrance. Fortunately it will penetrate into the eye when administered 
subconjunctivally. Chloramphenicol remains an effective agent against many strains of 
staphylococci and penetrates very well from the bloodstream into the eye when given in 
adequate dosage. This is a good drug to hold in reserve for the treatment of ocular in- 
fections as it has a broad spectrum and good ocular penetrance. The danger of blood 
dyscrasias does not appear to be great following short-term usage of this agent. 

The present study indicates the need for care in the administration of antibiotic drugs. 
The ophthalmologists who are using these drugs systemically as well as locally must keep 
in mind that these are highly antigenic substances, particularly penicillin. Advance skin 
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tests do not always show the individuals who react adversely to the antigenic properties 
of penicillin. 
Irvine H. Leorpotp 





REFRACTION 


THE TREATMENT OF MONOCULAR APHAKTA 


Epmunp B. SpartTH 
Philadelphia, Pennsylvania 
Tr. Ophth. Soc. U. Kingdom, 1957, 77: 517-532 


One hundred and twenty-seven adults with monocular aphakia were fitted 
with monocular contact lens between January 1, 1953 and December 13, 1956. 
Of these, 101 patients were able to wear the contact lens for eight consecutive 
hours with complete comfort. Included in this group were two who had fistulizing 
operations prior to cataract surgery. 

Patients (20) who subsequently required cataract surgery of the opposite eye 
during the four-year period of observation were excluded from the study. This 
small number suggested that many who required surgery had a complicated 
type of cataract. 

The patient with a significant visual impairment in one eye loses convergence 
and develops divergent strabismus. If monocular cataract surgery is done after 
this deviation has developed an intractable diplopia occurs. In two patients it 
was assumed there was sufficient convergence present to overcome periodic 
divergence. However, both patients required muscle surgery following cataract 
extraction because of an intractable diplopia from the exotropia. 

A large number of patients with neglected cataract develop a secondary glau- 
coma. In a great number of these instances the glaucoma is not the acute type 
but a slowly developing form. In other patients an acute fulminating secondary 
glaucoma occurs because of swelling of the lens. 

Corrected visual acuity in the unoperated eye should be more than 6/1 S to 
justify a contact lens on the opposite eye. If the patient requires a correction 
for the unoperated eye this is ordered with a plano-lens for distance before the 
aphakic eye. The bifocal or trifocal addition is balanced for reading comfort. 

After much experimentation, all types of contact lenses have been abandoned 
except one type which has as its chief feature a capillary canal running from the 
edge of the corneal portion of the lens to the edge of the circumference of the 
lens. This permits the formation of a meniscus of tears between the posterior 
surface of the contact lens and the anterior surface of the cornea. A small bubble 
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of air is caught at the upper portion of the channel just below the pupil. This 
changes its position as the eyeball moves and keeps the lacrimal fluid film circu- 
lating. The lens moves with the eyeball, therefore the available field of vision 
remains normal. 

Capable technical assistance is most essential in fitting a contact lens. Without 
this one is lost. Over the years, before this period of observation started, various 
optical houses furnished contact lens service. The same individual who has 
handled all cases in the past four years had been selected because his work was 
consistently satisfactory. Repeated follow-up visits to him are not uncommon 
before the final perfection is obtained. It is for this reason that out-of-city pa- 
tients, who were not willing to return when necessary, are not included in the 
rigid analysis of the results. 

Certain patients who might have profited from the use of the contact lens 
declined, after surgery, to purchase it—for various reasons, as—‘“‘because of the 
cost of the lens’’; or, after purchase, declined to use it, “because of acquaintance- 
ship with some person who knew someone who had had contact lenses and could 
not wear them’’; or stating “they knew that they could never put them in, nor 
take them out’’; or “a distaste which they feared they could not overcome of 
having something in contact with the eye.” These are some of the reasons given 
for refusal to carry out a plan which had invariably been discussed with the 
patient prior to surgery. 


Comment: Contact lenses for patients with monocular aphakia but with unimpaired 
vision in the unoperated eye have been both suggested and used for the last few decades. 
Experience of those ophthalmologists who have treated the visual problems of monocular 
aphakia in this way varies greatly. Some, like the present author, report a high percentage 
of success with patients wearing the lenses uncomplainingly, while other reports suggest 
that although single binocular vision can be obtained in this way in many cases, it is 
rather unusual for patients to persist with the use of both the contact lens and the neces- 
sary supplementary spectacles. In the experience of this latter group of ophthalmologists, 
which includes the present commentator, the contact lens is eventually discarded even 
though the indications for its use are still present. 

Probably a majority of monocular aphakic patients develop an alternating central 
suppression rather rapidly, depending upon whether or not a lens correction is supplied 
for the aphakic eye. A minority, but, in the experience of this commentator, a very vocal 
minority, objects strenuously to the diplopia which is brought about by a conventional 
lens correction, and to this is added in many of these individuals the impossibility of 
superimposing the projected ocular images because of an excessive size difference. This 
aniseikonia is, of course, lessened to a very considerable extent when contact lenses are 
used, but even with these the retinal image size difference is probably, in all cases, more 
than 5 per cent, an amount which is generally considered as the extreme limit for anisei- 
konic compensation in non-aphakic individuals. 

Sensory fusion apparently varies markedly in a group of cases. In some it is easily 
suppressed, and in others suppression is difficult for the patient to achieve spontaneously, 
and indeed in some cases it is seemingly impossible to suppress even when active efforts 
are made to do so. 

Sensory fusion is a prime requirement for the fusional vergence reflex which is charged 
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with the maintenance of obtaining and retaining single binocular vision. It is, of course, 
possible to have sensory fusion without fusional vergence, but in such cases there is only 
one particular fixation of the eyes at which fusion is possible. 

Manifestly, it is impossible to obtain either sensory fusion or fusional vergence in an 
individual with a conventional lens correction for monocular aphakia if the second eye is 
functioning. Even if the problem of fusional vergence difficulties caused by prismatic 
dissociation is removed, there still remains in many cases difficulties with sensory fusion 
because of the aniseikonia. With an aniseikonic magnifying lens before the intact eye, so 
designed that it equalizes more or less the projected ocular image size differences, even 
the aniseikonia may be overcome, at least sufficiently to permit good single binocular 
vision, but most patients seem to object to wearing a thick and heavy lens in front of the 
unoperated eye. 

In the average ophthalmologic practice, however, there will be relatively few individuals 
with monocular aphakia who do not have some lens densities or opacities in the other eye, 
and, as a general rule, if a good surgical result is obtained in the first eye, the patient will 
have better vision in that eye than in the unoperated eye and will readily accept a lens 
correction for the aphakic eye. Many, if not most of those who have monocular aphakia 
with a second normal eye are younger people who have for some reason, usually trau- 
matic, developed a unilateral cataract. In general, in a run-of-the-mine ophthalmologic 
practice, these are the only patients who would be good candidates for attempts to retain 
single binocular vision by means of contact lenses and supplementary spectacles. 

When single binocular vision is not attained in monocular aphakic individuals, and 
suppression, alternating or unilateral, develops, the patient may ultimately exhibit 
exotropia or esotropia, or the eyes may remain parallel, depending probably upon the 
amount and character of the tonic vergence reflexes. For instance, if the distribution of 
reciprocal innervation to the extraocular muscle has been such as to produce exophoria 
previously, exotropia may result. 

Many of these cases remain apparently orthophoric, however, and this suggests not 
only that the innervational distribution, unaffected by accommodation or proximity] 
would tend to produce parallelism of the visual axes, but also suggests that periphera, 
fusion may be a factor in retaining the ortho position, inasmuch as visual acuity at 10° 
from the visual axis is about the same in the aphakic eye without lens correction as it is in 
the intact eye. 

Epwin F. Tarr 





THE UVEA 


OBSERVATIONS ON UVEITIS ASSOCIATED WITH VIRAL 
DISEASE 


Puiturrs TuyGeson, M. J. HoGan anp S. J. Kimura 


Francis I. Proctor Foundation for Research in Ophthalmology, University 
of California School of Medicine, San Francisco, California 


Tr. Am. Ophth. Soc., 1957, 55: 333-352 


Viruses have long been regarded as causes of uveitis, and the association of 
uveitis with such known viral diseases as herpes zoster and herpes simplex is a 
familiar one. Investigative efforts to relate viral agents to uveitis have en- 
countered almost insuperable obstacles, referable chiefly to the inaccessibility of 
the affected tissues. It is true that aqueous can be obtained with relative im- 
punity in uveitis, but this fluid, which has to pass the blood aqueous barrier, 
probably only rarely contains the infecting agent. Also it is not known with 
certainty whether in every case of viral uveitis there is an actual localization of 
the virus in the eye; there is still the possibility that certain cases represent 
allergic or toxic reactions. 

In view of these difficulties, an attempt should be made to establish criteria 
for the implication of a virus as the etiologic agent of a uveitis. Such criteria 
might be set up under the following headings: 

1. The Development of Uveitis in the Course of a Known Viral Infection. ‘Vhen 
this occurs it is necessary of course to eliminate the possibility that the associa- 
tion is accidental or that a latent herpes simplex infection has been activated by 
the febrile disease. 

2. Isolation of a Virus from Uveal Tract. It has been well established in virology 
that the isolation of a virus from a disease does not constitute proof of its etio- 
logic relationship, and that viruses apparently unassociated with clinical dis- 
ease may be recovered, particularly from the intestinal tract. Nevertheless, 
“orphan” viruses apparently are very rare in the eye so that the isolation of a 
virus from uveitis must be regarded as having considerable diagnostic signifi- 
cance. 

3. Serologic Evidence. Viral infections often can be diagnosed serologically on 
the basis of a rising titer of neutralizing or other antibodies during their course. 
Unfortunately endogenous uveitis is a secondary manifestation and neutralizing 
antibodies ordinarily should be well established at the time of onset. 

4. Therapeutic Evidence. Only in uveitis secondary to lymphogranuloma ve- 
nereum, or to other members of the psittacosis-lymphogranuloma group of virus 
diseases, can therapeutic response be diagnostically significant, since no other 
viruses are susceptible to chemotherapy. In a patient known to have latent or 
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active lymphogranuloma venereum, a chronic uveitis which responds rapidly to 
sulfonamide or to medium- or broad-spectrum antibiotic therapy is in all proba- 
bility caused by lymphogranuloma venereum virus. 

The precise role of viruses in the production of uveitis is still to be determined. 
Clinical observations indicate, however, that uveitis is an important feature of 
certain viral infections, as for example, herpes simplex and herpes zoster, and an 
infrequent complication of many other viral infections, as for example, influenza 
and infectious mononucleosis. The role of viruses in causing endogenous uveitis, 
not associated with manifest systemic disease, is still a matter of conjecture. 

There has been an unfortunate lag in the application of new virological tech- 
nics to uveitis research which at best is fraught with difficulty, principally by 
virtue of the fact that it is impossible to obtain tissue specimens during the 
early phases of uveal disease. In spite of this handicap, however, the future holds 
considerable promise that important advances can be made. 

It has been noted that most cases of uveitis associated with viral disease de- 
velop during its convalescent phase. This has been particularly characteristic of 
the uveitis that has developed in influenza and infectious mononucleosis. Before 
a uveitis can be specifically related to the viral disease in question, however, the 
possibility that the association is coincidental, or that the uveitis may be caused 
by herpes simplex virus, activated by the febrile disease, must be ruled out. 
Coincidental association must be given special consideration when the uveitis is 
a rare complication, as in varicella. Iridocyclitis is such a great rarity in children, 
however, that when it appears in association with varicella the possibility of an 
etiologic relationship must be seriously entertained. 

Uveitis associated with viral disease varies widely in clinical type. For example, 
the unilateral uveitis, often severe and painful, that is associated with herpes 
simplex virus keratitis, differs greatly from the low-grade, painless iridocyclitis 
seen so characteristically in the convalescent phase of influenza and infectious 
mononucleosis. It is of interest that in none of these virus-associated cases of 
uveitis have the mutton-fat K.P. characteristics of granulomatous disease been 
seen. Even in the one case of uveitis definitely believed to be etiologically asso- 
ciated with lymphogranuloma venereum, this typical granulomatous reaction 
was lacking. It is also of interest that vitiligo iridis, described in the literature 
as a “stigma of viral action,” has been found in our cases only in connection 
with the uveitis associated with herpes zoster. 

There is a distinct possibility that mild forms of viral uveitis are frequently 
overlooked. It became apparent in the course of this study, for example, that 
mild uveitis occurred more frequently in connection with influenza and infec- 
tious mononucleosis than was commonly believed. The fact that many patients 
have given a history of transient blurring of vision during early convalescence 
from these two diseases indicates that slit-lamp study of a statistically valid 
number of cases will have to be made before the figures on the incidence of viral 
uveitis can be accepted as meaningful. 

Only in lymphogranuloma venereum was there any evidence to indicate that 
uveitis could occur during the latent phase of a viral infection in the absence of 
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signs of systemic disease. In this viral infection there seems to be a distinct 
possibility that uveitis can develop without manifest signs of the venereal disease. 

Except in lymphogranuloma venereum, attempts to use therapy to test viral 
etiology were unrewarding. In view of the insensitivity of typical viral infections 
to antibiotic or sulfonamide therapy, failure to respond to chemotherapy might 
theoretically be considered suggestive of a viral etiology. Most nongranulomatous 
endogenous uveitis, no matter what its cause, is insensitive to chemotherapy, 
however. Conversely, a positive response to sulfonamide or antibiotic therapy 
could be construed as favoring the diagnosis of lymphogranuloma venereum, 
since this disease is susceptible to chemotherapy. It might be argued that corti- 
sone and other steroids could be used diagnostically since many experimental 
virus infections are made worse by steroids. In clinical practice, however, this 
cortisone effect seems to apply only to herpes simplex virus infection, and then 
inconsistently. In this study the response of uveitis patients to topically applied 
steroids yielded no diagnostic information whatever. 

It is apparent that the value of the clinical study of uveitis associated with 
viral disease is definite but limited. Advances in the future can be expected to 
come from the iaboratory. Unfortunately, laboratory studies in uveitis are 
severely handicapped by the difficulty of obtaining specimens during the early, 
acute phases of the disease when conditions would be most favorable for virus 
isolation. Serologic studies, moreover, are enormously complicated, and their 
diagnostic value is limited by the fact that uveitis is not a primary entity but a 
secondary manifestation of a systemic disease, so that a specific rise in antibody 
titer cannot be expected. Nevertheless, there are a number of new virus study 
technics of tissue culture, concerned particularly with the unmasking of latent 
viruses, that are being employed successfully in the study of other diseases and 
need to be applied to uveitis research. Certainly this phase of uveitis investiga- 
tion warrants extensive combined clinical and laboratory study. There is always 
the exciting possibility that hitherto unknown agents will be found to be active 
in the uveal tract, as the new adenoviruses, for example, have been found to 
affect the conjunctiva and cornea. 


Comment: Newer methods of virus culture may have reduced the problem of virus 
isolation in certain cases of uveitis to that of obtaining a specimen of ocular fluid or tissue 
containing a sufficiently large inoculum to initiate growth in tissue culture. This, in turn, 
is related to the intracellular habitat of viruses and to the desirability of obtaining uveal 
tissue rather than aqueous humor for inoculation into a suitable medium. The use of 
enucleated eyes is limited by the lack of specimens in an active phase of disease and con- 
versely by the fact that the virus infection may have burnt itself out by the time the eye 
has come to enucleation. 

Production of experimental uveitis in animals with viral agents does not necessarily 
indicate which viruses may produce clinical uveitis in man. For example, vaccinia virus 
injected intracamerally into rabbits gives rise to a fulminating uveitis, but seldom if ever 
gives rise to clinical uveitis in humans, even though a viremia may occur after vaccination 
in certain cases. 
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The question of allergy to viruses as a cause of uveitis is largely on a theoretic basis. 
That allergy to virus antigens can occur is beyond question, as evidenced by the well 
known skin reactions to lymphogranuloma venereum and to herpes simplex. Microbial- 
lergic reactions of the uveal tract are well established to tuberculin and have been postu- 
lated for streptococcal products. Fundamental studies are needed to clarify the antigenic 
role of viruses in respect to the uveal tract. 


Henry F. ALLEN 
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BIOCHEMISTRY 


OCULAR LESIONS RELATED TO DISTURBANCES IN FAT 
METABOLISM 


Banks ANDERSON, GEORGE MARGOLIS AND W. S. LyNN 


Departments of Ophthalmology, Pathology, and Medicine, Duke University 
Medical School and Hospital, Durham, North Carolina 


Am. J. Ophth., 1958, 45 (Pt. II): 23-41 


Normally all the fat is bound to protein in the form of macromolecules called 
lipoproteins. Because of the technical ease with which it may be measured, 
cholesterol in the serum is the component most extensively studied. While the 
determination of the serum cholesterol alone cannot be considered adequate for 
investigative procedures, such a determination does within limits indicate pro- 
portionate changes in the other lipids of the serum, since all fractions tend to 
vary simultaneously in the same direction. 

As a general rule only lesions which occur bilaterally are associated with sys- 
temic disease. The monocular accumulation of fat in asteroid hyalitis and syn- 
chysis scintillans is a locally conditioned precipitate secondary to trauma or 
hemorrhage. Unilateral fat infiltrates in Coats’ disease and the monocular exuda- 
tive macular retinopathies may also be considered as such although the differen- 
tiation here is less clear and more open to question. Such local disturbances will 
be considered insofar as is necessary to complete the clinical picture of lipid dis- 
orders in ophthalmic practice. 

Abnormal concentrations of lipids, using this term in its broader inclusive 
sense as indicated in Table 1 are found in the tissues of individuals having no 
elevation of this substance in the serum. In such cases the defect is probably in 
the intracellular enzymatic system, resulting in the improper utilization of the 
fat provided in normal proportions in the serum. Abnormal concentrations of 
lipids are also found in the tissues of individuals having an abnormal increase 
in the lipid content of the serum. When sufficiently elevated this overloading 
can be detected by the change in the character and color of the blood in the 
retinal vessels. Deposition of fat in tissues associated with elevated serum lipids 
results from a breakdown in the normal transportation mechanism by which 
these substances are moved from storage depots to points of utilization. Table 2 
differentiates the conditions into these two basic divisions; those with normal 
and those with abnormal elevated lipid values. 
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ADNEXA AND ORBIT 


Xanthoma may develop in the lids, orbit, and globe of individuals having no 
elevation of blood lipids. They are encountered more frequently in hypercholes- 
teremic individuals. Clinically these lesions are differentiated into xanthoma 
planum (xanthelasma) and xanthoma tuberosum including the tendon-sheath 
xanthoma. Eruptive xanthomas are reversible lesions, generally disseminated, 
but occasionally involving the lids. These will be considered subsequently. 

Xanthelasma (xanthoma planum) are frequently encountered in ophthalmic 
practice. These lesions, which generally appear in the third and fourth decade, 
develop symmetrically usually about the inner third of the upper lids. They are 
only slightly elevated and indurated. The lesion consists of an accumulation of 
lipid material with histiocytes. Excepting the cosmetic blemish they have no 
local significance. 

Xanthoma tuberosum may be considered as an extension of xanthelasma. 
The association with atheromatous cardiovascular disease is however much 
more definite. Deposits are found in the skin of the extensor surfaces of the 
joints and attached to the tendon sheaths. The lesions may become quite large. 
Usually in xanthoma tuberosum they are more elevated, more discrete, and of a 
somewhat darker color than in xanthoma planum. An elevated serum choesterol 
occurs frequently in xanthoma planum (xanthelasma) and constantly in xan- 
thoma tuberosum. Histologically the lesions are quite similar consisting essen- 
tially of fat-laden histiocytes. The two clinical varieties may occur in the same 
individual or in different members of the same family. There may be xanthoma 
planum (xanthelasma) on the lids or the tuberous process may involve these 
structures. 

Eosinophilic granuloma, the Hand-Schuller-Christian syndrome, and the 
Letterer-Siwe disease are now considered as probably different stages of a single 
underlying disorder of the reticuloendothelial system characterized by the intra- 
cellular deposit within reticuloendothelial cells of excessive deposits of lipid sub- 
stances. Such a disorder is of interest to ophthalmologists because exophthalmos, 
usually at first unilateral, may be the first sign. Eosinophilic granuloma of bone 
is usually an isolated osteolytic granulomatous lesion of the skull with eosino- 
philic leukocytes predominating the early stages. Later vacuolated foam cells 
are more characteristic. Finally healing occurs by fibroplastic proliferation. 
Hand-Schuller-Christian disease is usually more widespread as will be shown. 
Usually even with extensive involvement, the prognosis is good as the disease is 
self-limiting, the isolated lesions responding to x-ray therapy. 


THE UNIFIED CONCEPT OF THE HISTIOCYTOSES 


There is an extensive literature supporting the concept that the conditions 
designated as eosinophilic granuloma, Letterer-Siwe disease and Hand-Schuller- 
Christian disease are closely related expressions of a single nosologic entity. 

The difficulty in the analysis of this relationship has stemmed from the fact 
that information on these pathologic processes has been obtained largely from 
limited studies of individual cases; for example, from surgical biopsy material 
in the early phases of eosinophilic granuloma and from autopsy studies in Hand- 
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Schuller-Christian disease. Further, this interrelationship has been obscured by 
the varied clinical manifestations of these diseases, ranging from the frequently 
self-limiting character of the eosinophilic granuloma, through the slowly pro- 
gressive but benign course of Hand-Schuller-Christian disease, and to the usually 
malignant progression of Letterer-Siwe disease. However, a strong chain of 
evidence linking these processes together has been constructed from serial biopsy 
studies, following cases through their clinical course and by autopsy studies in 
those cases terminating fatally. The frequently recorded progression of a single 
case through clinical and histopathologic manifestations characteristic of two 
or of ali three of these entities provided a cogent argument supporting an inte- 
grated concept of these processes. The cases cited in the present communication 
corroborate this view. 

If the unified concept of these entities is accepted, it is necessary to question 
their place among the disorder of lipid metabolism. Lichenstein has stated that 
the fundamental nature of this process is that of a proliferative histiocytosis, 
possibly inflammatory, with or without an accompanying eosinophilic reaction, 
which at its outset exhibits no tendency toward lipidization. He insists that the 
xanthomatous stage seen at autopsy in the classical case of Schuller-Christian 
disease has focused undue attention on this aspect of the lesion. This phase is 
regarded by him as a secondary lipidization, an expression of the phagocytic 
properties of the histiocyte, rather than as a primary metabolic disorder of the 
reticulum cell resulting in intracellular lipid accumulation, as conceived by 
Thannhauser. 

The absence of elevated serum lipids in the histiocytic processes offers a fur- 
ther argument against these entities being a primary disorder of lipid metabolism. 
On the other hand the xanthomatous end-stage achieved by virtually all of the 
chronic proliferative lesions is strongly suggestive of a specific primary progres- 
sive process. However, the random, rather than predictable, localization of the 
lesions argues against a systemic metabolic disorder. 


CORNEA 


The experimental production of arcus lipidis in hypercholesteremic rabbits 
has revived interest in this lesion as it occurs in man. In man, the sudanophilic 
droplets occur extracellularly in between the collagenous laminae of the stroma 
and there is a diffuse sudanophilia of both Bowman’s and Descemet’s membrane, 
the latter being most extensively involved. 

Diffuse infiltration of the cornea with lipidlike substances occasionally is seen 
as a primary dystrophy. Here also there may be an associated cholesterolemia 
although the association is probably coincidental. Late neovascularization and 
signs of irritation differentiate primary lipid dystrophy of the cornea from another 
disease in which there is likewise diffuse corneal infiltration, the so-called lipo- 
chondrodystrophy, also known as Hurler’s disease. 


LENS 


Other than the crystalloid formation occasionally observed in diabetic catar- 
acts we have never observed a lesion which was suggestive of lenticular lipidosis. 
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Lipids are said to be slightly increased in some forms of cataract. The degree of 
this increase and its significance in relation to the lens changes is controversial. 
Xanthomatosis lentis has been reported as has cholesterinosis lentis. 


VITREOUS 


The vitreous is singularly inert in the presence of systemic metabolic dis- 
turbance. Local conditions, usually an old choroiditis, contusion or hemorrhage, 
occasionally produce monocular precipitates (synchysis scintillans) which have 
been identified as cholesterol crystals. In the degenerated and fluid vitreous 
these may find their way into the anterior chamber producing the unusual 
picture in which the pupil becomes obscured by a glittering golden wave as the 
eye is moved. The individual crystals move at random in synchysis, gradually 
settling into a conglomerate mass as the eye comes to rest. This unrestricted 
movement differentiates this condition from the more common asteroid hyalitis 
in which the formed elements of protein residue, forming as the vitreous changes 
from a jelly to a solution, retain a definite pattern, are globoid in shape, and 
move en masse as the eyes are turned, each element maintaining its position 
with relation to the other opacities and returning to the same position in the 
ophthalmoscopic field. These latter opacities are thought to be calcium soaps of 
fatty acids. 


RETINA 


Lipemia retinalis designates a retinopathy characterized by changes in the 
color and caliber of both retinal arteries and veins. The normal contrast between 
the darker larger vein and the smaller redder artery is lost as both—depending 
on the degree of saturation of the blood column with neutral fat—vary from a 
salmon pink to a yellow cream in color. As the fat content increases the retinal 
vessels become more engorged until they stand out like Neoprene casts in bold 
relief. Perceptible shift in color values of the retinal vessels becomes apparent 
when the saturation of the blood reaches three to four per cent of neutral fat. 
As the fat content rises the blood column changes toward a cream color. 

The serum becomes milky solely as the result of the increase in neutral fat. 
Increase in cholesterol or phospholipids does not cause opalescence. Possibly 
other factors such as a relative decrease in the phospholipids which hold the 
other lipids in colloidal solution may be the critical factor producing the condi- 
tion. 


RETINA-NEURONAL LIPIDOSES 


The retina is involved in lipidoses which are purely neuronal in distribution 
and in lipidoses in which there is also visceral involvement. Two diseases which 
are typical of such distribution are those of Tay-Sachs and Niemann-Pick. The 
cherry red macular spot is the principal distinguishing feature of Tay-Sachs 
disease. Sixty per cent of the Nieman-Pick cases are also said to present a cherry 
red macular spot along with visceral involvement. While these two conditions 
can be differentiated by chemical analysis of neural tissue clinical differentiation 
is in fact usually made on the basis of visceral involvement in Niemann-Pick. 
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Tay-Sachs disease is generally considered as the infantile form of a larger 
group of amaurotic idiocy or cerebromacular degeneration. The usual division 
is as follows: 

1. Infantile amaurotic idiocy (Tay-Sachs) 

2. Late infantile form (Bielschowsky) 

3. Juvenile amaurotic idiocy (Spielmeyer-Vogt) 

4. Late juvenile form (Kufs) 

Other less clearly differentiated conditions characterized by retinal and cere- 
bral changes have been described by Refsum, Kufs, and Batten-Mayou. 


THERAPY 


The therapeutic approaches to these diseases can be discussed briefly. With 
the exception of x-ray therapy for the isolated lesions of the Hand-Schuller- 
Christian type, the normocholesterolemic diseases have no definitive treatment. 
However, those diseases associated with abnormal amounts of fat in the blood 
are at least partially amenable to various therapeutic approaches. If the ab- 
normal blood fat is secondary to other diseases such as diabetes, nephrosis, cir- 
rhoses, and myxedema, then treatment of the primary lesion often produces 
striking results. For example, the alleviation of myxedema often relieves angina 
and further reduces the likelihood of subsequent coronary disease, and insulin 
in untreated diabetes promptly causes removal of the elevated blood fat, with 
clearing of lipemic retinalis. 

The idiopathic hyperlipemias also are amenable to treatment. Until recently 
these states have been approached from the viewpoint that hyperlipemia rep- 
resented a lessened ability of the blood to transport these lipids. Treatment thus 
was aimed at lightening the load on this transport system by removing one 
source of blood fat, that is the dietary fat, and indeed such low fat diets—for 
example, the rice diet of Kempner—have been effective in lowering blood fat 
levels and causing the disappearance of xanthomata and the absorption of fatty 
deposits in the retina. 

Currently, similar results of lowering blood lipids and dissolving xanthomata 
by changing the type of fat in the diet have been obtained. 

Drugs which either prevent the absorption of cholesterol (sitosterols) or block 
the synthesis of cholesterol (delta-4-cholesterone) also are under investigation. 
However, the eye with its protean manifestations of these diseases, along with 
its unique susceptibility to undisturbed observations, should admirably serve 
as an excellent parameter for the therapeutic assay of these new agents. 


Comment: The problems of fat metabolism and storage have been of great interest to 
biochemists and clinicians for at least 50 years. First of all lipids, are a characteristic of the 
animal world. In plants, it is only the seeds that contain appreciable quantities of fat. 
Secondly, in a large measure it is the difference in fat distribution in the human animal 
that serves to visually identify the sex of the particular specimen under examination. 
Furthermore man’s concept of feminine pulchritude is for the most part an appreciation 
of fat deposition in certain strategic areas. These areas appear to have altered from century 
to century. Primitive man set great store on gluteal accumulations, renaissance man 
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preferred pelvic and abdominal deposits and modern man seems to have focused his 
attention on pectoral fat exclusively. 

Fortunately, in the laboratory all fats (except free cholesterol) are characterized by 
the presence of fatty acids and by concentrating his efforts on this substance man has 
learned a great deal about fat metabolism. Fifty years ago Knoop developed the theory 
of B-oxidation of fatty acids. This stated that the long-chained fatty acids were degraded 
two carbons at a time. The next big step in the understanding of fat metabolism came 
about in 1939 when Munoz found that this oxidation in the living cell took place in the 
mitochondria. However the mitochondria are literally stuffed with enzymes and to find 
the ones involved in fat metabolism seemed impossible. The next breakthrough came 
about through the work of Lipmann in a related field. In 1945 he discovered a substance 
necessary for the utilization of acetic acid. He called this substance coenzyme A (and 
incidentally for this work received (with Krebs) the Nobel prize in 1953). Several groups of 
workers at the University of California, the University of Wisconsin and New York 
University quickly realized that acetic acid was really a very short-chained fatty acid 
and were able to show that it is coenzyme A which is attached to the fatty acid, so activat- 
ing it that it becomes amenable to certain enzymes present, which then proceed with the 
process of B-oxidation. This has opened up the possibility that disorders of fat metabo- 
lism are the result of inborn defects in enzyme systems. 

Although the authors have covered the subject of ocular disorders related to fat metabo- 
lism in a most complete manner they have omitted perhaps the most common clinical 
entity. This is the patient who storms into the office ten minutes after picking up his 
glasses and insists he cannot wear them, they are all wrong, etc. This patient is one of a 
group who might best be termed lipocephalics. 

Davin SHoc# 
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THE COUCHING OPERATION FOR CATARACT 


BENEVENUTUS GRASSUS 
Montpellier, France 


De Oculis, pp. 33-36, Ferrara, 1474. Excerpt from the Translation by 
Casey A. Wood, M.D. 


A proper cure begins with a purgative, using my Jerusalem pills, compounded 
only by me. The formula of these is spurge, half an ounce, hepatic aloes, five 
ounces, to be ground with sugar of roses. After purgation, at the third hour, 
the patient should be placec astraddle a bench, as if on horseback. Now be 
seated on the same bench face to face with the patient, who will keep one eye 
closed. So begins the operation in the name of our Saviour Jesus Christ. 

With one hand raise the upper lid, and with the other hold a silver needle 
and direct it toward the outer lacrimal region. Then perforate the eye coats, 
pushing and turning the instrument around with the fingers until you touch the 
diseased matter, which the Saracens and Arabs call linzaret (but which we call 
cataract), with the point of the needle, and dislodge it from its position in front 
of the pupil. Then push it well below, holding it there until you have said four 
pater nosters. Then carefully and slowly turn the needle back to its first position 
in front of the eye. If the cataract follows the instrument and shows itself in 
front, you must again depress it, pushing it this time as much as possible toward 
the ear. Then withdraw the needle in the same manner that it was inserted. 
And note well that having entered the instrument you must not withdraw it 
until you are convinced that you have depressed the cataract in the manner 
just described. 

After the operation the patient’s eye must be closed, and he should be kept in 
bed on his back in a shady part of the house. He must not be moved nor allowed 
to look at a light for eight days, during which period the eye operated on must 
be dressed with white of egg twice a day and twice during the night. His diet 
should be soft, fresh eggs with bread. If the patient is young, let him drink water; 
if old, he may drink a little wine well diluted with water. Many (physicians) 
allow such patients the meat of chicken, but I prohibit it as being too heavy. 
That sort of diet causes a rush of blood to the eyes and interferes with natural 
healing. Finally, after eight or nine days, let the patient make the sign of the 
Cross and leave his bed. He may now bathe in cold water and so accustom him- 
self to that practice. 
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Such is the procedure with all curable cataracts, whether they be chalk-white, 
bluish, blue, or yellowish. Pay no attention to any kind of treatment except 
that given in our book. We call the operation acocee, or reclination of the cata- 
ract with a needle. It is also called alglugal for the same reason. 

The needle should be made of gold or silver. I am opposed to the use of steel, 
which has at least three disadvantages: First, it is much harder than silver and 
on that account injures every part it touches; and remember that the cataract 
is also hard, and in operating the point of a steel needle might break off and re- 
main in the eye. In that case the whole eye might be destroyed by the pain 
that results; for severe pain may bring on cold abscess and an obstinate and 
continuous flow of tears unfavorable to a cure of the cataract. A steel instrument 
is also very heavy, and the patient experiences more pain in its use because of 
its weight and hardness than if it were made of gold or silver, that are less harm- 
ful on account of their purity and softness. Take note, also, that a gold instru- 
ment especially clarifies objects with which it comes in contact because of its 
inherent power over cold and dampness. 

You have heard the causes, varieties, accidents, and treatment of curable 
cataract. Now listen to the differences between them as regards a restoration of 
that light which improves the vision. For example, the first variety—white 
like the purest chalk and produced by a blow on the eye—is easy to cure unless 
the patient does not perceive lights as the result of the injury, in which case the 
humors of the eye were involved, just as the corporeal humors in other parts 
are dissolved by a blow. 





Comment: The first description of the couching operation in European literature is 
that by Celsus at about the beginning of the Christian era. Since the Hippocratic writings 
say nothing of the subject, Celsus must have derived his knowledge from the Alexandrians 
and it is probable that they were indebted to the Hindus. Couching for cataract is de- 
scribed in the Ayur-Veda (The Science of Life) by Susruta, who probably flourished during 
the Buddhist ascendency (sixth century, B. C.). In Europe the couching operation was 
left for the most part to itinerant practitioners since the contemporary physicians shunned 
all surgery and particularly that of the eye. Guy de Chauliac (1300-1368), the star of 
the University of Montpellier, was one of the first to take the operation of couching out of 
the hands of travelling quacks. He acknowledged the great influence of the writings of 
Grassus. For more than a century after Daviel demonstrated the feasibility of cataract ex- 
traction in 1747 the pros and cons of couching versus extraction were ardently debated. 
In 1722 Percival Pott, a proponent of couching, gained the conception of discission as a 
distinctive method of dealing with soft cataracts. In 1785, Von Willburg gave couching a 
new lease of life by changing the maneuver from depression to reclination. Reclination was 
advocated by Argyll Robertson, Delafield, founder of the New York Eye and Ear Infir- 
mary, Edward Reynolds, co-founder of the Massachusetts Eye and Ear Infirmary,and many 
others of eminence. Reynolds, who had studied under Lawrence, was the first in America 
to couch a cataract. On his return home he found that his father was blind from bilateral 
senile cataracts and the son successfully couched both lenses at one sitting in 1818. Von 
Graefe, whose skill and insight were universally respected, rekindled interest in extraction 
and secured its definitive acceptance. 
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BIOGRAPHICAL NOTE 


The available data regarding Grassus are meager and conflicting. Casey Wood con- 
cludes that Grassus was a Hebrew born in Judea sometime during the 11th century, 
that he read and spoke Hebrew, Arabic, Italian and Provencal, that he was educated at 
the medical school of Salerno, that he practiced in the Near East and in several southern 
European cities, and that he settled in Montpellier after acquiring a wide reputation as a 
skillful operator on cataracts. Here, free from persecution and welcomed as a teacher and 
physician, he wrote his book and taught his art. His book, variously entitled Practica 
Oculorum or De Oculis was for more than 500 years the most popular ophthalmic manual 
of the Middle Ages, and became the first incunable on the eye. The second printed work 
on the eye was the compend of Johannes de Peckham, Archbishop of Canterbury. More 
than two dozen codices of the Grassus manuscript are extant in Hebrew, Latin, French, 
Provengal and English. In these the author’s name has the following diversification: 
Raffe, Graffe, Grasse, Grassus, Grapheus, Grafton and Benevenutus Hierosolimitans (Bene- 
venutus of Jerusalem). His Hebrew name was undoubtedly ha-Rafee, the physician. The 
earliest codex of Grassus still extant is of the thirteenth century and now rests in the 
library of the University of Basel. Casey Wood considers that the Christian formulas 
incorporated in the text were the act of a prudent printer-publisher. But does not the 
modern ophthalmic surgeon begin and end his operations with a silent prayer! Grassus 
was proud of the large fees that rewarded his surgery, but stated “have always compassion 
for the poor, so that God may grant you the favor of successful operations!” 
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Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer's name and 
address, but these will be omitted on request. 





RETINAL ARTERY AND VEIN CALIBERS 


To THE EpiTor: 
What are the average calibers of the retinal artery and vein at the disk margin? 


M. D., Mexico 
Answer: Hertel (Arch. f. Ophth., 1901, 52: 191-222) found the average diameter 
of the central retinal artery during life to be 212.1 yu in the 25- to 30-year range 
and 210.2 » at about 60 years. The average diameter of the central vein was 
228.9 uw in the 25- to 30-year group and 234 yu at about 60 years. 
J. A. M. A., 1958, 166: 1262 


OPTIC NERVES 


To THE EpiTor: 


What are the possible causes of optic neuritis, and what is the treatment if one 
cannot find the cause? 


M. D., Memphis, Tenn. 
Answer: The causes of optic neuritis are so numerous that they can be best 
classified in groups. The first includes the constitutional diseases, such as syphilis, 
tuberculosis, sarcoidosis, diabetes, actinomyocosis, brucellosis, leprosy, influenza, 
epidemic cerebrospinal meningitis, typhoid, tularemia, and trichinosis. The 
second includes local infections of sinuses, intraocular inflammation including 
uveitis, intracranial infections, infections of teeth and prostate, and gonorrhea. 
The third includes central nervous infections, multiple sclerosis, acute dissemi- 
nated encephalomyelitis, neuromyelitis optica, and diffuse periaxial encephalitis. 
The fourth includes a miscellaneous collection—herpes ophthalmicus, peri- 
neuritis optica following tooth extraction, pregnancy, severe hemorrhage, diet 
deficiency, rarely general malignancy, childhood infections including mumps 
and whooping cough, thyroid toxemia, and allergy (especially to cold). The fifth 
embraces the hereditary form of optic neuritis (Leber’s disease) and toxic drugs 
or chemicals, of which lead, quinine, benzene, Optochin, hair dye, and sulfona- 
mides are examples. Blood transfusions are seldom a cause. Space is too limited 
to detail the treatment for each case. A painstaking, time-consuming examination 
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is mandatory, but, while awaiting the exact report, the most probable cause must 
receive appropriate medication. Steroids have proved of value when there is 
doubt as to the cause. 

J. A. M. A. 1958, 166: 1407 


CORNEAL GRAFTS 


To THE EpITor: 


If one eye has normal vision and the other a central corneal leucoma reducing the 
vision to, say 6/60, should a corneal graft be done in the second eye in the case of 
(1) an adolescent, (2) a young adult, and (3) a person aged 50? 


Answer: Mr. Sarwar asked members, before doing a graft, to remember to 
try a contact lens first. 

Mr. Rycroft said that he should have thought it was assumed that a contact 
lens trial always preceded the question of a corneal graft. In his experience, 
mainly in the early days, being short of the best material, he would not have 
operated on a patient whose binocular vision was less than 6/60, but now, with 
improved material, depending on the patient’s occupation, he certainly would 
operate on the young person, and also the adult if possible. At 50 and above, he 
would not perform a one-sided graft of any kind. 

The Master said he thought the answer to this question was perfectly clear. 
If an ophthalmologist could perform a lamellar graft he obviously did—and on 
a person of any age. He would not perform a perforating graft on an adolescent; 
it was not safe, in his opinion, to perform a perforating graft on anyone under 
the age of 17 or 18 as it is necessary to have complete cooperation of the patient 
in the postoperative period. He would always perform a corneal graft in one eye, 
the other eye being normal, because he would be giving that patient vision; if 
the patient lost the other eye he would be faced with the dreadful problem of 
operating upon an only eye. Therefore he would always do it on anyone over the 
age of eighteen. 

Mr. Leigh said he had rather assumed a vision of 6/60. With that amount of 
vision one did not have to weigh up the possible risks of an operation. In younger 
people a lens could quite easily push its way forward, and then untoward things 
could happen. 

Sir Tudor Thomas said he agreed with Mr. Leigh in general. He thought delay 
was worth while in the adolescent. He thought that the questioner might have 
been thinking in terms of long-standing cases. 

A member said he had been surprised to find in a case of an apparently hope- 
less looking corneal scar, that with a contact lens the patient’s vision had im- 
proved to 6/18ths. 

Mr. Rycroft said he would again like to stress how very important it was 
that a contact lens should be tried before any consideration of a corneal graft. 
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About a third of their cases were rejected because Mr. Ridley was unable to fit 
them with adequate contact lenses. 

Mr. Leigh said that in a case where a patient had one good eye, and one with 
a vision of 6/60, the ophthalmologist should try every possible means of improv- 
ing the vision in that eye before trying any operation such as a corneal graft, 
recognizing the capacity in early life to spontaneous improvement. The lamellar 
graft was fairly safe, whereas the perforating corneal graft carried great dangers. 

Tr. Ophth. Soc. U. Kingdom, 1957, 77: 535-536 























Book Chapter 


Chapter 5 from Slit Lamp Gonioscopy by George Gorin, M.D. and Adolph 
Posner, M.D. (188 pp., 67 figs., 1957 $7. Williams & Wilkins Company, 
Baltimore) 


Chapter 5 
GONIOSCOPIC FINDINGS IN NORMAL EYES 


CLASSIFICATION OF ANGLES 
n normal eyes the angle varies considerably in width. For clinical purposes a 
siple classification is adequate, provided that the terms used are clearly de- 
fied. The angle is called ‘twide’’? when the trabeculae and a broad band of 
co uury body are visible (Fig. 38). The angle is “intermediate” when the trabecu- 
lac are visible, but the ciliary body is either not visible at all or is seen as a 
narrow band (Fig. 39). The angle of a normal eye is described as “narrow” 
when neither the ciliary body nor the posterior two-thirds of the trabeculae are 
sible (Fig. 40). As a general rule, it may be said that the wider the angle the 
more structures can be seen; the narrower the angle the less can be seen of its 
structures. 


GONTOSCOPIC APPEARANCE OF IRIS 


The gonioscopic examination of the angle should be conducted in a systematic 
fashion. It is usually best to begin by inspecting the posterior wall of the angle, 
namely the iris. In normal eyes with wide angles the last roll of iris, also known 
as the roll of Fuchs, usually does not obstruct one’s view of the angle. One is 
therefore able to see the peripheral zone of the iris, which includes the iris root. 

Root of Iris. The iris root presents a smoother surface and is of a lighter color 
than the rest of the iris, owing to the attenuation of the anterior leaf of the 
stroma. When the attachment of the iris to the ciliary body is situated more 
posteriorly the iris root is long and thin and consequently the recess of the angle 
is easily seen. In those eyes in which the root of the iris is short and thick and 
its attachment to the ciliary body is placed more anteriorly, examination of the 
recess is much more difficult and may be impossible. 

Ciliary Margin of Iris. The iris is attached by its ciliary margin to the an- 
terior surface of the ciliary body. The ciliary margin of the iris is visible only in 
wide angles and then only when the last roll of iris is situated central to, and at 
some distance from, the entrance to the angle. The vascular layer of the iris is 
continuous with that of the ciliary body. At the junction of these two structures 
the blood vessels undergo a sharp angulation by as much as 90 degrees. This 
sudden change in the course of the vessels takes place at the ciliary margin of 
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Fig. 38. Wide angle in normal eye. The trabecular meshwork (TRAB) is seen as a wi 
band; the line of Schwalbe (SCHW) is seen at the anterior border of the trabecular ban 
the scleral spur (SCL.8.) marks the posterior border of the trabecular band. In the posterior 
two-thirds of the trabecular meshwork a deeply situated pigment band (SCHL) marks the 
position of the canal of Schlemm. The anterior surface of the ciliary body (C. B.) forms the 
recess of the angle. The actual width of the angle can be estimated with the aid of the narrow 
beam of the slit-lamp. At the transition between the anterior wall and the recess the focal 
line of light undergoes a change in direction. Another change in direction takes place at the 
transition bet ween the ciliary body and the root of the iris. 


the iris, about 0.5 mm. behind the scleral spur. The zone included between the 
scleral spur anteriorly and the bend in the vessels posteriorly constitutes the 
free edge of the ciliary body and forms the vault of the angle recess. The anterior 
surface of the iris root usually presents may knobby elevations which interfere 
with the visibility of the ciliary body to a variable extent. At the ciliary margin 
of the iris the anterior leaf of the stroma sends tongue-shaped extensions which 
encroach upon the surface of the ciliary body. These prolongations are especially 
well marked in dark brown eyes, in which they appear as dark-colored triangular 
fringes of iris tissue which terminate along the surface of the ciliary body in an 
irregularly scalloped line. This scalloped fringe along the ciliary margin of the 
iris may be mistaken for iris processes, which can be distinguished, however, b\ 
their thin, clubshaped endings. 

Iris Processes. Although iris processes may lie close to the surface of th 
ciliary body, they usually bridge the angle. Iris processes may appear as thi 
fibers or as coarse structures (Fig. 41). They are dark brown in brown eyes and 
gray to light brown in light-colored eyes. Frequently both iris fringes and iri- 
processes are present in the same eye. After all, the two structures are relate: 
embryologically, both being derived from the anterior, mesodermal layer of th: 
iris. In the region of the iris root this mesodermal layer has become more or les 
atrophic by the time adult life is reached. Since iris processes and remains 0 
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Fig. 39. Intermediate angle in normal eye. The trabecular meshwork (TRAB) is seen 

h ve as a wide band bordered by the line of Schwalbe (SCHW) anteriorly and the scleral 

spur (SCL. 8.) posteriorly. The pigment band in front of the canal of Schlemm (SCHL) 

lso visible. The anterior wall of the angle is seen to the same extent as in Figure 38. The 

iry body band (C.B.) is narrower than in a wide angle. The root of the iris, or posterior 

ll of the angle, is concealed from view by the last roll of Fuchs, and the ciliary margin of 
iris is not visible. 





Fig. 40. Narrow angle in normal eye. In a narrow angle the line of Schwalbe (SCHW) 
and the anterior third of the trabecular band (TRAB) can be seen. The periphery of the 
iris conceals from view the posterior two-thirds of the trabecular band (the functional 
trabeculae), the scleral spur, the ciliary body, and the root of the iris. 


pectinate ligament are subject to wide variations in structure and appearance, 
they may be mistaken for peripheral anterior synechiae. Iris processes may be 
thin or thick, short or long, pigmented or grayish. Some of them bridge the 
angle between the root of the iris and the trabeculae, others between the iris 
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Fic. 41. Wide angle in normal eve, showing iris processes and remnants of pectina 
ligament. Structures seen are: the line of Schwalbe (SCHW), the trabecular band (TRAB 
the pigment band in front of the canal of Schlemm (SCHL), the scleral spur (SCL. 8.) ar 
the ciliary body (C.B.). The iris processes are embryonic remnants which bridge the angle 
from the periphery of the iris to the ciliary body or any part of the anterior wall. Iris pro: 
esses are dark brown in brown eyes, gray to light brown in light colored eyes. The remnanis 
of the pectinate ligament are coarser structures. In time, some of these remnants become 
thin and lose their continuity. In such cases a short stump may be seen at the periphery of 
the iris and, opposite it a pigmented spot on the anterior wall of the angle. The iris processes 
may be so numerous as to obstruct the view of the ciliary body. 


and the ciliary body. Some processes have undergone partial atrophy so that 
only stumps remain, and these are seen attached either to the root of the iris 
or to the trabeculae. The iris processes may be present in such large numbers as 
to hide the ciliary body from view. However, even in such eyes, one obtains 
occasional glimpses of the ciliary body through spaces between the iris processes. 

The scalloped fringe of the ciliary margin of the iris along its attachment to 
the ciliary body may resemble conical ciliary synechiae. It differs from synechiae 
by the more regular arrangement and smaller size of its triangular elements. 
Further evidence against synechiae is the absence of pigment scattering, « 
finding which is characteristic of postinflammatory states, whether following 
uveitis or acute glaucoma. The following differential point may also prove help 
ful: Conical synechiae generally show atrophy and thinning of the iris stroma as 
a result of traction on the iris. The normal scalloped edge of the ciliary margin 
of the iris, on the other hand, shows a normal structure of the iris, even to the 
very edge. When the iris encroaches on the ciliary body to an unusually marked 
degree, it is often difficult to decide where the iris ends and the ciliary body be 
gins. Not only is the color of the ciliary body then similar to that of the iris 
especially in dark brown eyes, but the fringes of the iris make the recess of th: 
angle shallower and this eliminates the breaks in optical section by means o 
which the ciliary body is identified. 

Ciliary Crypts. The peripheral part of the iris usually presents a number o 
ciliary crypts. These are formed by progressive atrophy of the anterior leaf o 
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the iris stroma. The crypts are, in effect, holes in the anterior leaf. The ciliary 
crypts are smaller and shallower than the crypts of the pupillary zone and are 
disposed in small groups. The most peripheral crypts are often difficult to see 
gonioscopically. This is due to the fact that the iris is observed in an oblique 
direction and the crypts are hidden by irregularities in the surface of the iris. 
The more centrally located crypts can be seen more readily even without the 
gonioscopic lens. According to Posner (63), the presence of these crypts is a 
factor in preventing acute attacks of glaucoma in some eyes with narrow angles. 
In these cases, when the periphery of the iris comes in contact with the line of 
Scliwalbe, the crypts prevent watertight closure of the angle and thus assure 
permanent communication between the center and the periphery of the anterior 
chamber. 


essels in Root of Iris. Blood vessels are seen occasionally at the junction of 
the root of the iris and the ciliary body. In some eyes a long vessel, a branch of 
the major arterial circle, runs for a variable distance along the ciliary margin 
of the iris. In other cases several short vessels are seen to take a more or less 
meridional direction. These vessels are frequently seen in light-colored eyes, 
almost never in brown eyes. They should not be confused with the newly formed 
blood vessels found in rubeosis iridis. In this condition, the vessels are situated 
on the surface of the iris and do not show the typical radial arrangement of the 
blood vessels of the iris stroma. Normal vessels of the root of the iris emerge 
either from the depth of the iris or from the ciliary body and course partly on 
the surface, partly embedded in these structures. Vessels may also be seen in 
longstanding, organized peripheral anterior synechiae, especially after irido- 
cyclitis. 


GONIOSCOPIC APPEARANCE OF CILIARY BODY 


While the iris is seen in a more or less oblique direction through the gonio- 
scopic lens, the ciliary body is seen in frontal view. The ciliary body appears as 
a band of uniform color and density. Its apparent width depends on the width 
of the angle. In wide angles the ciliary body is seen as a broader band than in 
intermediate angles. The extent of its visibility depends on the location of the 
last role of the iris. In view of the uneven surface of the iris, the ciliary body 
band may appear to be wider in some parts than in others. 

Insertion of Iris Root. The actual width of the ciliary body depends on the 
thickness of the root of the iris and on the location of its insertion. In wide angles 
the iris is inserted into the anterior surface of the ciliary body approximately 
0.5 mm. behind the scleral spur. This 0.5-mm. zone, extending from the scleral 
spur anteriorly to the ciliary margin of the iris posteriorly, represents the anterior 
surface of the ciliary body. When the iris is inserted more anteriorly, the anterior 
surface of the ciliary body is less than 0.5 mm. This anatomic narrowness of the 
ciliary body should be differentiated from any apparent narrowing such as may 
be caused by a prominent last roll of Fuchs, or by forward bowing of the iris. 

According to Salzmann (23, 24) there exists no constant relationship between 
the color of the iris and that of the ciliary body. As a rule the ciliary body ap- 
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pears brown in brown eyes, although the brown of the ciliary body is less s; | u- 
rated that the golden brown of the iris. In light eyes the ciliary body app: irs 
dark gray or reddish gray. There are, however, many exceptions to this 1 le, 
Sometimes the ciliary body exhibits grayish striations. With age, it assum. < a 
dull, veiled, appearance. The anterior surface of the ciliary body is covered on 
one hand by fringes of iris extending from the ciliary margin of the root anv on 
the other hand by bands of the uveal trabeculae. The bands of the uveai 
beculae are inserted mainly into the scleral spur. Many of the bands of the u_ eal 
trabeculae, however, pass beyond the scleral spur and become intertwined \ ith 
the pigmented fringes of the iris. As a result, the anterior surface of the cil ry 
body is often covered by a meshwork of thin, delicate tissue composed of . le- 
ments of iris as well as of bands of the uveal trabeculae. 

In narrow angle eyes, the ciliary body is not visible because of the forw 


‘d 
bowing of the iris. When this anterior convexity of the iris reaches an extreme 
degree it may cast a shadow on the anterior wall of the angle. This shadow fo: 
a dark line which may be mistaken for the ciliary body band. 


is 


GONIOSCOPIC APPEARANCE OF ANTERIOR WALL OF ANGLE 

The anterior wall of the angle is made up mainly of the trabeculae. ‘The 
trabeculae are bordered anteriorly by the line of Schwalbe and posteriorly by 
the scleral spur. 


Line of Schwalbe 


The line of Schwalbe is a gonioscopic landmark which corresponds to the end 
of Descemet’s membrane. In some eyes, the line of Schwalbe forms a slightly 
projecting thin, white, glistening line. In others it is thicker and protrudes to a 
more marked degree into the anterior chamber. In many cases, however, it is 
so poorly outlined that it is difficult to identify it. Frequently, pigment is scat- 
tered along the line of Schwalbe, especially in the lower quadrant of the angle. 
This pigment may be observed even in young persons. It may be black and 
powdery, or coarsely granular. The pigment may cover the line of Schwalbe 
partially or completely, or it may be scattered irregularly on either side of the 
line. The pigment accumulates also in the shallow groove between the line of 
Schwalbe and the trabeculae. In some eyes the pigment along the line of Schwalbe 
can be seen without the gonioscopic lens when the light of the slit-lamp is directed 
at the limbus. The pigment granules are situated on the posterior surface of 
the cornea at the end of Descemet’s membrane. 


Scleral Spur 


The scleral spur marks the posterior border of the trabeculae. It is easily sven 
in eyes with wide and intermediate angles. In eyes with narrow angles i: is 
usually hidden from view. The scleral spur is situated deeply within the s tb- 
stance of the sclera and is therefore rendered indistinct by the overlying tra! 
ulae. This is especially so in older persons in whom the trabeculae are less tr: is- 


lucent than in young persons. When visible, the scleral spur appears by cont) ist 











ar 
lol 


an 














1e 
of 
ye 
od 
of 














BOOK CHAPTER 393 


as a light-colored line or band which separates the more pigmented posterior 


-thirds of the trabeculae from the ciliary body. 


Trabeculae 


he trabeculae form a band-shaped structure, 0.5 mm. in width. When seen 
go ioscopically under magnification of 16, this band should appear to be 
al ut 8mm. wide. Because of the oblique direction of view, however, the trabec- 
ul) band appears foreshortened and hence much narrower than 8 mm. 

he trabeculae appear as a light gray band in young persons. In adults, their 
ap, earance is modified by a variable amount of pigment which is present both 
on he surface and in the intertrabecular spaces. Since the trabecular zone acts as 
a «ainage channel for the aqueous, the trabeculae adsorb and retain any pig- 
m .t particles which may be floating in the aqueous. Those particles which are 
to. large to penetrate the smaller meshes of the corneoscleral trabeculae remain 
on ‘he surface and form large, brown, clumps of pigment. The finer pigment 
pai ‘icles penetrate deeply into the meshes of the corneoscleral trabeculae which 
lie the canal of Schlemm. They form a pigmented band within the middle 
aii posterior thirds of the trabeculae. This band of pigment serves as an im- 
wortant landmark because it indicates the position of the canal of Schlemm. 
in older people, the trabecular band frequently assumes a dark tan or brown 
v as a result of deposition of pigment. 
factors in pigmentation. Several factors influence the pigmentation of the 
trabeculae. As a general rule, the trabeculae contain more pigment in dark- 
complexioned persons than in those with light complexions. A more important 
factor in the pigmentation of the trabeculae, however, is the progressive iris 
atrophy which occurs with age. In senile eyes loose pigment derived from the 
iris is been scattered over the surface of the iris and in the trabecular band. 

The relationship between pigment dispersion and excessive pigmentation of 
the trabeculae stands out even more sharply in those eyes which present a 
Krukenberg spindle. This is especially striking in cases of unilateral Krukenberg 
spindle, in which the eye with the spindle shows a darkly pigmented trabecular 
band while the eye without the spindle has a light trabecular band. 

The pigment in the trabeculae may be derived not only from the iris stroma, 
but also from the pigment epithelium of the posterior surface of the iris. Occa- 
sionally, one sees in the angle a large black clump of pigment, which may simu- 
late a peripheral iris crypt or hole in the iris. These clumps of pigment, which 
are also derived from the pigment epithelium, may remain in the angle for a 
long time. 


In general, any condition which is associated with dispersion of pigment re- 
cults in dense pigmentation of the trabeculae. Examples are: contusion of the 
eyeball, diabetes, senile atrophy of the iris, iridocyclitis, acute congestive glau- 
coma, and exfoliation of the lens capsule. 

Pigment deposits are always more conspicuous on the anterior wall of the 
angle than either in the recess or on the root of the iris. The light-colored glisten- 
ing surface of the anterior wall forms a contrasting background; moreover, the 
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many meshes of the trabeculae serve effectively to trap the pigment. The pig- 
mentation in the anterior wall of the angle thus assumes a band-shaped form 
which corresponds to the band-shaped arrangement of the trabeculae. 

Identification of Nonpigmented Trabeculae. In those eyes in which the trahve- 
ulae are not pigmented they are much more difficult to identify. With experien:, 
one learns to recognize the trabeculae by differences in their optical properties 
as compared with the contiguous structures. The trabeculae are gray and |:ss 
translucent than the cornea, because most of the light reflected from the trabec- 
ulae is scattered within their meshwork and only a small portion of it reaches 
the observer’s eye. The translucency of the trabeculae diminishes with age. [n 
older people the trabeculae become dull gray and more opaque. 

The width of the trabecular band varies considerably from eye to eye. In «n 
eye with a deep chamber and a wide angle the trabecular band usually appe:rs 
wide. In an eye with a shallow chamber and narrow angle the trabecular band 
appears much narrower. This is due mainly to the great obliquity of observation 
and the consequent foreshortening of the trabeculae. Since narrow angle eyes 
frequently are characterized by small, flat corneas, it is possible that the actual 
width of the trabecular bands is below average. The pigment band, which is 
located over the posterior part of the trabeculae, appears in such eyes to be 
much closer to the line of Schwalbe. In some cases the foreshortening is so ex- 
treme that the scleral spur appears to be adjacent to the line of Schwalbe. 


Gonioscopic Appearance of Canal of Schlemm 


External to the trabeculae, in the scleral groove, lies the canal of Schlemm. It 
is usually not visible gonioscopically, but.its location can be determined with 
the aid of certain landmarks. The most pigmented zone of the trabeculae corre- 
sponds to the canal, while the scleral spur marks its posterior limit. In young 
persons in whom the trabeculae are translucent and the pigment line is often 
absent, the canal of Schlemm is sometimes seen in optical section as a light 
grayish band. 

The only time the canal of Schlemm can be seen clearly is when it is filled 
with blood. It is generally agreed that under normal conditions the canal of 
Schlemm does not contain blood. Various authors have observed blood in the 
‘anal of normal eyes during gonioscopic examinations. Francois (64) found 
blood in the canal of Schlemm in 88 per cent of normal eyes below the age of 
50 and in 38 per cent above the age of 50. Bangerter and Goldmann (65) observed 
blood in Schlemm’s canal in about 40 per cent of normal eyes. There is no doubt 
that in most cases the filling of the canal of Schlemm with blood is induced by 
pressure incident to application of the contact lens. In our experience with clini- 
val gonioscopy using both the Goldmann and the Allen contact lenses, we have 
rarely seen blood in Schlemm’s canal. 

Kronfeld and associates (66, 67) studied the conditions under which the cana 
of Schlemm of normal eyes became filled with blood. They used the following 
four methods: (1) Sudden reduction of the intraocular pressure by aspiration of 
0.02 ec. to 0.03 ce. of aqueous from the anterior chamber. By this method they 
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were able to induce the filling of the canal with blood in practically all eyes. (2) 
Gradual lowering of the intraocular pressure. This was accomplished by the 
application of a Kukan (68) suction dynamometer to the eye. The suction causes 
an initial rise in the intraocular pressure which is followed by a drop to a sub- 
initial level after removal of the dynamometer. By this method the authors 
were able to fill the canal with blood in 70 out of 100 normal eyes. (3) Raising 
of the venous pressure by compression of the neck with a blood pressure cuff 
(40 mm. Hg). By this method they succeeded in filling the canal with blood in 
12 out of 30 normal eyes. (4) Compression of the globe followed by compression 
of the neck (combination of methods 2 and 3). This method produced ocular 
hypotony on one hand and a rise in the venous pressure on the other, with the 
result that the canal of Schlemm was filled with blood in 28 out of 30 normal 
eyes. 

The filling phenomenon, as described by Kronfeld, appears first as a red glow 
over the area of the trabeculae and is rapidly replaced by a continuous salmon- 
red or brick-red band of uniform density. The anterior border of the red band 
is sharply defined, while the posterior border is less distinct. In some cases, 
where the band was of a dark red color, Kronfeld observed leakage of blood into 
the anterior chamber. The blood entered the chamber through so-called pores in 
the trabeculae. 

Clinically, the presence of blood in the canal of Schlemm is a characteristic 
finding in hypotony, where a reversal of the pressure gradient causes blood to 
flow from the intrascleral and deep scleral plexuses toward the anterior chamber. 
This phenomenon is frequently observed in angle closure glaucoma after filtering 
operations, when hypotony is not an uncommon sequela. 

According to most observers, the canal of Schlemm fills with blood much more 
rarely in simple glaucoma than in normal eyes. Trantas (69) was one of the first 
to observe this clinical fact. He was never able to fill the canal with blood in 
simple glaucoma. Francois noticed the filling of the canal with blood in only 3 
per cent of cases of simple glaucoma. Bangerter and Goldmann observed the 
filling phenomenon only in 5 per cent of cases, and similar findings were noted 
by many other workers—Kronfeld (70), Hobbs (71), Weinstein and Forgacs 
(72). Goldmann (73, 74) demonstrated that in simple glaucoma, as in normal 
eyes, the hydrostatic pressure in the canal of Schlemm is nearly equal to that 
in the episcleral veins. He concluded that the difficulty of getting blood into the 
canal of Schlemm must be due to factors other than an increased pressure in the 
canal. Ascher (85) believes that the ostia of the aqueous veins are so narrowed 
as to hold back formed elements of the blood, while permitting free flow of 
plasma. An alternate explanation suggests itself as a result of the important and 
highly provocative histologic researches of Teng, Paton and Katzin (76). They 
find hyaline degeneration and thickening of the walls of Schlemm’s canal and 
narrowing of its lumen. In the presence of such changes, a thin column of blood 
in the canal would probably not be visible. 

Since the canal of Schlemm is deeply embedded behind the posterior two- 
thirds of the trabeculae, this section of the trabeculae must remain accessible 
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to the aqueous if normal drainage is to take place. If only the anterior third of 
the trabeculae is accessible to aqueous while the posterior two-thirds are ob- 
structed by peripheral anterior synechiae, the aqueous is prevented from drain- 
ing into the canal of Schlemm. It is therefore important to estimate how much 
of the trabecular band is visible. As a general rule it may be stated that as long 
as the posterior portion of the trabecular band is visible, the angle may be con- 
sidered to be open to drainage. 
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Clinical Practice 





THE LENS 


HYPERMATURE CATARACT: ITS COMPLICATIONS AND 
TREATMENT 


Ramzan Aut SYED 
King Edward Medical College, Lahore, West Pakistan 
Medicus, 1958, 16: 1-5 


Cataract hypermaturity leads to a number of complications. (1) The absorp- 
tion of fluid from a mature cataract may continue until a flattened disk-like 
mass is left, shrunken from its original position and simulating the appearance 
of an immature cataract because of iris shadow. Thickening of the capsule, a 
deep anterior chamber, and the deposition of calcium and cholesterol crystals 
are among the characteristics that establish the hypermaturity of these cata- 
racts, in which subluxation may occur either spontaneously or as the result of 
jerky movements of the eyes, as well as during surgical removal. (2) Cataracts 
of a swollen, tumescent type, if not operated on in time, lead to secondary glau- 
coma by irritation of the ciliary body and by mechanical blockage of the angle 
of filtration. (3) If the permeability of the capsule is defective, no absorption of 
fluid takes place, with the result that the whole of the lens matter is liquefied by 
proteolysis and the cataract becomes morgagnian. This is the most treacherous 
type of hypermature cataract, leading in certain cases in which absorption of 
the fluid continues through the semipermeable capsule to iridocyclitis and second- 
ary glaucoma. Again, when the permeability of the capsule is greater, the cho- 
lesterol and calcium crystals in the degenerated liquefied lens material may 
come into the anterior chamber through the pupil, sometimes through spon- 
taneous tear of the capsule not easily seen. This debris may settle down in the 
anterior chamber simulating the appearance of a hypopyon and leading to a 
mistaken diagnosis of plastic iridocyclitis. Sometimes, too, as the nutrition of 
the cornea is affected on account of the toxic nature of the aqueous fluid, these 
crystals become lodged on the back of the cornea and may be taken for keratitic 
precipitates. On close examination, however, their appearance is quite different 
from that of true keratitic precipitates because they are sharp crystalline de- 
posits of an entirely different shape. Still another possibility is that as a result 
of continued absorption of the fluid the cataract becomes very thin and ulti- 
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mately is composed of nothing but the anterior and posterior capsules with the 
nucleus at the bottom. On the other hand, if the permeability of the capsule is 
defective and no absorption of fluid from the cataract takes place, the capsule 
becomes thickened and cholesterol and calcium deposits appear in it. It retains 
its shape and position but the gradual weakening of the suspensory ligament 
makes it liable to subluxation, which in turn gives rise to secondary glaucoma. 
One patient aged 60 years, with no history of injury to the eye, was found to 
have a hypermature morgagnian cataract, subluxated, with a shallow anterior 
chamber and secondary glaucoma. At operation, it was found that there was 
no nucleus in this cataract. 

Patients with acute congestive glaucoma secondary to a hypermature cata- 
ract are sometimes treated first by paracentesis, but since the irritating factor 
remains, recurrence will still be possible. In the case of acute secondary con- 
gestive glaucoma with a somewhat hazy cornea but a shallow anterior chamber 
and a hypermature, swollen cataract, an iridectomy (glaucomatous type) is 
usually advised, and the operation for cataract is postponed. Since the raised 
tension, however, is entirely due to the cataract and there is nothing wrong in 
the posterior segment of the eye, the removal of the cataract is the only suitable 
treatment and the quickest way to relief and complete recovery. In some cases, 
the proper use of eserine and Diamox may be helpful in lowering the tension 
but what is more important is that the patient should be put on preoperative 
sedation and prepared next day for the cataract operation by the ab externo 
approach. During this time penicillin drops are regularly used in addition to 
miotics, and antibiotics are given parenterally. Occasionally, when the eyes were 
reasonably clean, the operation has been performed on the same day, when the 
high tension called for immediate relief. The results are excellent, as the post- 
operative period is very short and there is no other operation to be performed. 
When the eyes are not clean, however, this operation cannot be undertaken for 
fear of sepsis, and so the usual iridectomy is performed, followed three weeks 
later by the cataract removal. 

In the usual broad iridectomy to be followed by removal of cataract, certain 
difficulties and complications may be encountered. In many cases, for example, 
the tension is either not controlled or returns rapidly to its previous high level, 
so that the pain and congestion still persist. The continuance of the high tension 
definitely affects the prognosis for vision even after the operation. In other 
cases, the trauma of the iridectomy causes iritis with posterior synechias and 
atrophy of the iris. Whenever possible, the cataracts in eyes that have previously 
been operated on should be dealt with by the intracapsular technic. In hyper- 
mature morgagnian cataract with or without a shallow anterior chamber, the 
ordinary method of cataract removal is followed before the delivery of the lens 
by the puncture of the capsule through the hole left by iridectomy or iridotomy. 
This reduces the volume of the cataract and makes the capsule easier to grasp. 
The pressure used in holding the capsule should be very gentle, because other- 
wise the suspensory ligament may rupture, giving rise to subluxation of the 
lens with forward movement of vitreous. In cases in which too much fluid has 
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been lost from the cataract, leaving only the nucleus and the capsule behind 
and the cataract has been dislocated into the anterior chamber, a keratome in- 
cision is safe and adequate for the delivery of the lens. An erisophake can be 
used to advantage in removing certain morgagnian and soft cataracts. Finally, 
in stout, one-eyed patients in whom complete relaxation cannot be secured, the 
extracapsular technic should be used. 


Comment: The patient with normal or nearly normal vision in one eye and a hyper- 
mature cataract in the other eye always presents an interesting problem. Should one 
recommend surgical intervention or not? The complications referred to by the author not 
infrequently occur, yet it is sometimes difficult to convince the elderly patient he should 
have an eye operated on that to him at least has been useless for years. The reviewer feels 
that mature and hypermature cataracts should be removed unless the patient’s health is 
such that surgical intervention is not warranted. 

A diagnosis that is frequently missed is the acute glaucoma associated with a hyper- 
mature cataract. The chamber is usually of normal depth, there are a few keratitic pre- 
cipitates, with a turbid aqueous fluid, which stimulate a secondary glaucoma, and the pa- 
tient’s vision may be reduced to faulty light projection because of the opalescent effect of 
the mature lens. 

Unless the ophthalmologist is aware of the true nature of the condition he may hesitate 
to remove the lens and resort to palliative measures which usually results in a lost eye. The 
removal of these lenses is not difficult and it is always surprising how quickly the inflam- 
matory reaction subsides. 

P. Ross McDonatp 


PSYCHOSIS AFTER EYE SURGERY 


ESTABLISHMENT OF A SpPEcIFIC Doctor-PATIENT RELATION IN THE 
PREVENTION AND TREATMENT OF “BLACK-PatcH DELIRIUM”’ 


Avery D. WEISMAN AND Tuomas P. Hackett 


Department of Psychiatry, Massachusetts General Hospital, and 
Department of Neurology and Psychiatry, Harvard Medical 
School, Boston, Massachusetts 


New England J. Med., 1958, 258: 1284-1289 


Certain eye patients who enter a strange environment to undergo an anxiety- 
producing, damaging operation with temporary loss of vision may have post- 
operative delirium. Linn and his colleagues (Am. J. Psychiat., 1953, 110: 281) 
report some form of delirium in 95 per cent of their patients, and a severe dis- 
turbance in 65 per cent. The occurrence of psychotic disturbances with bilateral 
masking indicates that ego functions and reality testing are impaired in these 
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patients. The term “reality testing” refers to the ego functions that describe 
and evaluate the context of various levels of experience. The processes that 
integrate perceptual schemata, conceptual fields, symbolic forms and logical 
systems provide an intellectual basis for the corroboration of different kinds of 
experience, ranging from the perception of everyday objects to the validation 
of logical hypotheses. This paper proposes that a specific doctor-patient rela- 
tion that selectively fortifies the ego functions and supplements reality testing 
may help to relieve and prevent postoperative delirium in patients with bi- 
lateral bandaging. 

Although the term “cataract delirium” has been generally used to describe 
these reactions, the cataract is much less important than the masking since the 
condition may occur in any patient when bilateral bandages are employed. The 
term black-patch delirium recognizes this fact and is a descriptive diagnosis 
sometimes used by ophthalmologists even though it has not, to our knowledge, 
been mentioned in the literature. 

The clinical picture of black-patch delirium resembles other forms of post- 
operative delirium except that the precipitating factor is the total deprivation 
of vision. Disorientation in time and place, restlessness, suspiciousness, hyper- 
activity, anxiety and irritability are its most common features. However, mania, 
delusions, auditory and visual hallucinations, hypochondriacal complaints and 
paranoid ideas often replace the milder manifestations. Suicidal attempts have 
been reported, and, in senile patients, the delirium sometimes persists for days 
and weeks after the patches have been removed. Although most frequently be- 
ginning on the evening of the second postoperative day, the delirium may occur 
as soon as the patient returns from the operating room, or as long as a week after 
the bandages have been applied. Despite the fact that both eyes are covered, 
the delirium is apt to be most severe at night. This is the time when a hush 
falls on the ward, and auditory cues, which may have been responsible for alert- 
ing and orienting the patient during the day, are replaced by silence, with an 
occasional whispered conversation and the soft, sporadic sounds of the night. 
Under these circumstances, somewhat analogous to sensory deprivation, mis- 
interpretations may become delusions and anxiety may become panic. If no 
one is present to speak with the patient, his impaired reality testing does not 
prevent the confusion, disorientation and anxiety from developing into delirium. 

Delirium may be considered an adaptation of a vulnerable patient to severe 
psychic stress. A typical pattern of adaptive activity consists of denial of illness. 
For example, the patient may attempt to remove the bandages and to leave his 
bed. Some patients often claim that nothing is wrong with them and they are 
restrained against their will and are being experimented upon. Fortunately, 
despite violent protests, physical and verbal, patients rarely damage the operated 
eye, as if they want only to recover their visual cues, rather than to impair 
their sight. Another common form of denial is the delusion of being in the familiar 
surroundings of home or work. The disorientation in time, as in other forms of 
delirium, refers to a period when the patient was functioning effectively. Symp- 
toms of displacement may also develop. Instead of complaining of eye pain or 
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blindness, the patient becomes preoccupied with constipation, back pain or 
headache, which he insists are the reasons for being in the hospital and which 
must be taken care of immediately. 

As with other postoperative forms of delirium, the elderly patient is more 
susceptible than the young. A history of alcoholism has been thought to be an 
important factor, especially in the earlier literature. Foreign patients who have 
a limited command of English are more likely than the native born to isolate 
themselves and to misinterpret perceptions because their reality testing on a 
verbal level is impaired. Some authors, who believe that the premorbid person- 
ality is a significant factor, claim that the more “suspicious and childish” pa- 
tients are more apt to become delirious after surgery. All these conditions were 
present in our cases. 

Various methods of treatment for delirium have been recommended, most of 
which are based on the use of sedatives. However, the use of sedatives or tran- 
quilizers alone has been unsatisfactory unless they are administered in hypnotic 
doses. Moreover, these drugs interfere with higher-level reality testing and may 
increase the delirium. Without doubt, one of the most effective means of relieving 
delirium is simply to remove the bandage from the unoperated eye. This im- 
proves both the patient’s perception and his capacity to test reality. Often, how- 
ever, the unoperated eye has diminished vision or is involved in the same patho- 
logic process for which the patching was originally applied. Although investi- 
gators concur that psychologic factors must also be regulated, the manner in 
which they may be systematically achieved has not been described. Some physi- 
cians stress the necessity of having “sympathetic” nurses in constant attendance 
during the early postoperative course; others advise that the family should 
care for the patient during the period of bilateral patching. Both these suggestions 
are important but are often not sufficient, as our cases show. Experienced opthal- 
mologists have observed that private patients are less likely than ward patients 
to have black-patch delirium. Possibly, this is a function of the more personal 
doctor-patient relation that is cultivated in private practice. 

The effect of what is called therapy in medicine is frequently due as much to 
the personal transactions between doctor and patient as to the specific treat- 
ment. Some of the factors in the doctor-patient relation arise from the patient; 
others come from the doctor. Along with this illness and a variety of personal 
and medical needs, the patient brings to the relation the entire range of his past 
experience and emotional conflicts. The physician, because of his unique back- 
ground and personal qualities, as well as his social manner and method of ex- 
pression, also contributes to the relation. The interaction of all these factors de- 
termines the quality of the doctor-patient relation. 

In this study, the goal of therapy was not the relief of psychiatric symptoms 
by the systematic investigation of conflict but the prevention and treatment of 
delirium by correction of faulty reality testing. This was brought about in three 
ways. A specific type of doctor-patient relation, in which the therapist could be 
accepted as an ally in mastering the stress of the operation and of the masking, 
was fostered. He supplemented the patient’s impaired vision by providing audi- 
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tory, gustatory, tactile and olfactory perceptual cues. By repeated explanations, 
encouragement and description, he also supplied a conceptual framework to ac- 
company the accessory perceptual reorientation. Finally, the doctor supported 
the functions of reality testing by concentrating on an area of the patient’s life 
in which the ego had operated at maximum efficiency. 

All the patients were recognized as being vulnerable to psychic stress, and in 
several, in fact, psychotic symptoms had already developed at the time of the 
first psychiatric interview. At this initial stage, the doctor made every effort to 
identify himself as a distinct personality. He explained the unfamiliar procedures 
to the apprehensive patient, and emphasized the necessity of bilateral masking. 
Because the patient was confused, these explanations frequently had to be re- 
peated. When the patient could not see, the doctor punctiliously described the 
physical surroundings. In this way, the patient became familiar with the hos- 
pital environment, and was provided with a frame of reference for all perceptions. 

After the first contact, the psychiatrist then attempted to discover, as quickly 
as possible, an area of mutual interest that he could share with the patient. He 
was interested in finding a period in the patient’s life when he had functioned 
effectively. In some patients, the sphere of efficient function concerned a hobby; 
in others, it consisted merely of pleasant recollections of early life, and in still 
others, it was a period of stress that had been overcome. Thus, the doctor dis- 
cussed gardening with one patient, army life with another, the familiar surround- 
ings of her native state with a third, and the conquest of alcoholism with a 
fourth. Whenever possible, the doctor did not hesitate to introduce pertinent 
observations of his own that served to clarify and substantiate the patient’s 
sometimes hesitant remarks. 

Another method of fortifying the patient’s reality testing consisted of provid- 
ing supplementary perceptual cues through other sensory channels. Mere talk 
often supplied enough auditory substitutes for the visual lack. In one case the 
doctor, by sharing spicy Italian food with the patient, substituted familiar gusta- 
tory perceptions for the neutral taste of hospital food. In another case the 
physician provided a means of spatial reorientation on a conceptual level by 
speaking to the patient of her home town, with which he was familiar. Olfactory 
perceptions in the form of daily bouquets were helpful in a case of an elderly 
woman who had taken pride in her flower garden. In two other patients, reality 
testing was fortified at the higher level of symbolic forms, abstract thought and 
reasoning. 

These observations are by no means original. Similar methods have been used 
for many years in the management of cataract delirium in patients with bilateral 
patches. It has long been recognized that a friendly nursing staff, the presence 
of the family and the understanding support of the doctor will forestall delirium. 
With these patients, however, the therapeutic relation was not based on empirical 
generalities but on psychodynamic principles of ego function and reality testing. 
In this way, the various factors that comprise the doctor-patient relation were 
selectively controlled. Recent workers have reported the value of drugs in treat- 
ing acute toxic psychoses. The use or omission of drugs in this series neither 
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prevented nor relieved the delirium. Drugs may calm the hyperactive patient, 
but, because reality testing is not corrected, the course of the delirium is un- 
changed. 


Comment: Considering that the attempt to fathom the nature of mental disease has ap- 
parently received new impetus from recent pharmacologic and metabolic studies, it is 
interesting and pertinent to note once again the indisputable effect of environment on the 
individual. It is equally important to note that environmental effect is determined, in un- 
measured degree, by the total make-up of the individual. 

Drs. Weisman and Hackett call attention to a nice point in the study of mental de- 
rangement. They suggest that the delirium that may develop in elderly patients after 
eye surgery is not a toxic effect of drugs or a result of operative trauma acting on organic 
deficit from arteriosclerosis or other senile processes, but is the result of the disorientation 
and bewilderment that may follow complete deprivation of vision. 

The skeptical may emphasize the probability that the delirium occurs essentially be- 
cause of the impaired structural and functional integrity of the elderly brain and body, 
when they are insulted by such stress as visual deprivation. If the skeptic is willing to con- 
sider a little further he may have some of his prejudices uncomfortably stretched by recent 
work on “sensory deprivation.” 

Anybody knows, to use that excessively generous phrase, that in unfamiliar or possibly 
threatening surroundings, man may show psychophysiologic signs of strain. A child afraid 
of the dark may see spooks or ghosts. This reaction is not necessarily limited to the “ab- 
normal child.” Many adults who have thought they were normal enough have been a little 
less sure of it upon experiencing paranoid suspicions when traveling alone in a foreign 
country, or when in a setting that held particular strain for them. 

A recently published paper (Solomon, P., Leiderman, P. H., Mendelson, J., and Wexler, 
D., Sensory deprivation: review. Am. J. Psychiat., 1957, 114: 357-363) includes references 
to autobiographic reports of environmental stress and the psychophysiologic reaction to 
such stress on the part of explorers, shipwrecked and geographically isolated persons, con- 
sideration of the effects of “brainwashing” and data on experimental studies in perceptual 
and sensory curtailment. 

The noteworthy finding in all these situations is that with the usual intake of sensory 
or perceptual stimuli greatly reduced, either in quantity or in kind, or in both, the mental 
and emotional reactions of the involved subject have run a gamut of psychiatric symp- 
toms, from restlessness, depression, difficulty in thinking and anxiety to disorientation in 
time and place, panic, delusions and hallucinations. 

In some of the experiments supposedly healthy and “normal” young adults were placed 
in a tank type of respirator or were similarly immobilized, with cuffings on arms and 
hands “to minimize tactile stimuli and their eyes were covered with translucent glasses 
which permitted entry of light but abolished all pattern and form vision.’”’ Even in some 
of these subjects, as the unrelieved monotony and rigidly controlled isolation went on hour 
after hour, delusions and hallucinations developed. 

In that paper, Walter is said to believe, “that the nervous system requires constant 
extrinsic sensory input to function normally and efficiently.” The authors’ own summary 
states, in part, “While there are many separate factors operating in these various situa- 
tions, it is clear that the stability of man’s mental state is dependent on adequate per- 
ceptual contact with the outside world.” 

It is, of course, probable that metabolic deficiencies make the elderly more liable than 
the younger person to mental and emotional derangement when binocular patching is 
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done. It should be remembered, however, that derangement does not occur when only 
one eye is patched. It seems probable, also, that the patient who experiences psychotic 
illness is suffering, at the time at least. from some physiologico-chemical imbalance. 

However, to maintain that anybody is fundamentally more or less unsound if he has 
mental or emotional symptoms in response to an environment, no matter how stressful, is 
to designate us all. And that may be sound enough. 

It has long been known that everybody, except oneself, is a little queer, to state it 
minimally. If what makes the very queer psychotic is still unsolved, it might be hypothe- 
sized that they have an X factor of vulnerability. But this hypothesis is somewhat haz- 
ardous. Since everybody is a little queer, does everybody have a little of the X factor or a 
little of some related X factor? And is oneself included in “everybody” by somebody else? 

Studies in sensory deprivation contribute to the monistic conception of the universe. 
Such studies have, as yet, produced few definite conclusions, but it is not an overstatement 
to say that the individual, no matter what his endowment or constitution, can be pro- 
foundly affected and altered, at least temporarily, in mental or emotional status, by a 
diminution or lessening in the messages he receives through his senses of sight, sound, 
touch and perhaps, kinesthesia. 

The implications of this work are many. Extensive interest has been aroused, one indica- 
tion of which is the 2-day “Symposium on Sensory Deprivation,” which was recently held 
in Boston under the auspices of the Harvard Medical School, the Boston City Hospital 
and the Office of Naval Research. 

EpiToriaL, New England J. Med., 1958, 258: 134-135 





THE INTRAOCULAR PRESSURE 
LENS INDUCED GLAUCOMAS 


SipNEY LEHMAN AND Ropert W. PEARMAN 


Department of Ophthalmology, Montreal General Hospital, Montreal, Canada 
Tr. Can. Ophth. Soc., 1957, 9: 69-77 


It has long been recognized that the whole lens or some portion of it may 
induce glaucoma in various ways: 
(1) Mechanical 
(a) Lens in position, lens capsule intact 
(b) Lens subluxated or dislocated, lens capsule intact 
(2) Toxic and mechanical 
(a) Desquamation (exfoliation) of the lens capsule, glaucoma capsulare 
(b) Pseudo-exfoliation of the lens capsule 
(3) Toxic and/or anaphylactic 
(a) Phacoanaphylactic uveitis with secondary glaucoma 
(b) Phacotoxic glaucoma 
(c) Phacolytic glaucoma 
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The first two groups of this classification have never caused too much difficulty 
in the diagnosis and adoption of the correct methods of treatment and conse- 
quently will be discussed only briefly. 

In some individuals a mechanical form of glaucoma (1, above) may be pre- 
cipitated by an intact lens on a purely mechanical basis. In these patients, con- 
tact of the lens with the ciliary processes leads to a hypothetical vasomotor 
disturbance and edema of the ciliary processes. With this edema and increase in 
bulk, the lens is pushed forward, the anterior chamber is shallowed and this is 
ultimately followed by blockage of the filtration angle and acute glaucoma. 

If the lens is partially luxated, a similar mechanical and irritative phenomenon 
may be the basis of a glaucomatous attack. If the lens is completely dislocated 
forward and lies in the anterior chamber, it is evident that a purely mechanical 
blockage of the chamber angle is the basis for the acute glaucomatous attack 
which occurs. 

The glaucoma of Group 2 is considered to be caused by both toxic and me- 
chanical factors. In glaucoma capsulare, caused by desquamation of the lens 
capsule, there is often an associated increase in the hyalinization and sclerosis 
of the corneal scleral trabeculum. In these cases, the trabecular meshwork is 
narrowed to begin with and the flakes of capsular material can quite easily and 
quickly embarrass the aqueous outflow to the point where an open angle glau- 
coma develops. 

The mechanism of pseudo-exfoliation of the lens capsule is not fully under- 
stood. It is thought by some that the ciliary epithelium is responsible for the 
secretion of the amorphous material that appears in the angle. Pathologic ex- 
amination of these eyes shows a pink staining material in snowflake clusters on 
the surface of the ciliary body, the zonular fibers, lens capsule and in and about 
the angle meshwork. The ciliary epithelium characteristically appears swollen. 
It has been suggested that for some reasons, as yet unknown, the ciliary body 
which normally is not permeable to molecules of high molecular weight becomes 
edematous and more permeable, allowing the escape of these molecules which 
are probably of a mucoid nature. 

The phacoanaphylactic response in Group 3 is believed to be an allergic reac- 
tion manifested as a uveitis and/or secondary glaucoma in an eye sensitive to 
lens protein. 

In 1922 Verhoeff and Lemoine described a series of cases which they termed 
endophthalmitis phacoanaphylactica. They described the following character- 
istics On microscopic examination. 

(1) The lens is invaded by polymorphonuclear cells and mononuclear phago- 
cytes. 

(2) There are often giant cells, polymorphs and eosinophiles about the lens 
globules in the iris, the pupillary membrane which often forms, and in the 
vitreous. 

(3) Keratic precipitates on Descemet’s membrane. 

(4) A cyclitic membrane often develops. 

(5) The posterior segment, especially the posterior uveal tract, is relatively 
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unaffected. There are often precipitates on the inner limiting membrane of the 
retina which are very similar in composition to those found on the cornea. 

Burky in 1934 succeeded in producing an experimental phacoanaphylactic 
uveitis in rabbits by the repeated and coincident cutaneous injections of staphylo- 
coccus toxin and lens substance, followed by needling one eye of such sensitized 
animals. He concluded that ordinary lens protein may be a poor antigen but 
can be made more active by the intermediary action of the staphylococcus toxin. 

Another factor that may have some bearing in the pathogenesis of this condi- 
tion is the pH of the lens. Should the lens become more acid, the proteolytic 
enzymes become activated especially the beta protease, with subsequent break- 
down of beta crystallin (which is least resistant to proteolysis). This could then 
be followed by the animal becoming sensitized to its own alpha crystallin. 

With respect to the phacotoxic type of reaction, Verhoeff and Lemoin in their 
original description mentioned several cases in which “the reaction in the eye 
produced by the morgagnian fluid is not a reaction of anaphylaxis but is analo- 
gous to that produced by any necrotic tissue.” In these cases the lens is hyper- 
mature and microscopically there is a marked anterior uveitis mainly of a plasma 
cell reaction. There may also be a plasma cell and mononuclear phagocytic re- 
sponse in the vitreous, and large precipitates are often found on the cornea and 
on the retina. In contrast to the anaphylactic type of uveitis there are few if 
any polymorphs, giant cells or eosinophiles, but there is often an overlap and 
sometimes one can see the features of both the anaphylactic and the toxic re- 
sponse. 

The phacolytic type of glaucoma is usually seen in the group over 60 years of 
age with hypermature lens and consequently impaired vision prior to the onset 
of acute glaucoma. 

The onset of acute glaucoma in the cataractous eye of an old person should 
lead to serious consideration of phacolytic glaucoma. Clinically, a deep anterior 
chamber, no keratic precipitates, no synechias in the presence of flare and cells 
helps to differentiate it from the phacotoxic group. 

To differentiate these conditions, in sympathetic ophthalmia the reaction is 
usually bilateral, while in the phacoanaphylactic response first one eye may be 
involved with subsequent remission to be followed by a flare up in the second 
eye at a later time. The history of an extracapsular cataract extraction with a 
granulomatous anterior uveitis in the other eye should lead one to suspect a 
possible anaphylactic response. A simple test that may be of assistance is the 
intracutaneous injection of 0.1 cc. of a 2 per cent solution of beef lens protein. 
A positive response consists of a wheal 5 mm. or more in diameter appearing in 
24 to 48 hours. 

It should be less difficult to arrive at the diagnosis of phacolytic glaucoma. 
The presence of a morgagnian cataract in an individual who has developed 
acute glaucoma, a normal or even deep anterior chamber, and a mild aqueous 
flare are all points favoring this diagnosis. Aqueous puncture will show a high 
protein content and the aqueous will not form a clot if allowed to stand undis- 
turbed. The elevated aqueous proteins derive from lens matter and not as an 
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exudate from the ciliary body or iris and, therefore, no fibrinogen is present for 
clot formation. 

The treatment of these three types of glaucoma, phacoanaphylactic, phaco- 
toxic and phacolytic is relatively simple once the diagnosis is established. In 
all three types the offending lens or lens matter should be immediately removed. 
It is also helpful to irrigate the anterior chamber thoroughly, especially in the 
phacolytic cases, to remove the swollen macrophages and lens debris that have 
accumulated in the angle. 

The lens induced glaucomas in general are the most widely misdiagnosed and 
maltreated of all glaucomas. Flocks et al., in discussing phacolytic glaucoma, 
reported that only 15 per cent of the 138 cases they reviewed were correctly 
diagnosed by the attending ophthalmologist and in none of these 21 cases was 
there any attempt made to remove the lens. The remaining 85 per cent were 
diagnosed as absolute glaucoma, intraocular foreign body, dislocated lens, tumor 
or iris bombe. The treatment was as varied as the diagnosis. 


Comment: The authors include in their classification a mechanical glaucoma with the 
lens intact although contact of the lens with the ciliary processes leads to edema, increase 
in lens bulk, and ultimately to angle-closure glaucoma. This theoretic situation does not 
appear to have any substance in practice. Only in the case of an intumescent cataract 
can an acute glaucoma be produced by the intact lens. It has no relation to contact with 
the ciliary body. It is probably true that a partially luxated lens can cause a glaucoma 
associated with ciliary body irritations, as described in this paper. 

It is stated that the mechanism of pseudo-exfoliation of the lens capsule is not fully 
understood. It is interesting that Busacca considered the material on the lens capsule to 
be a precipitation of substances in the aqueous. His views, however, were refuted by J. 
Grzedzielski (Ueber die Linsenkapselhautchen beim Glaukom, Arch. ges. Ophth., 126: 409, 
1931) who showed that the precipitates described were artifacts of fixation. 

Whether phacotoxic and phacolytic glaucoma are separate entities or slightly different 
pathologic responses in the same disease is a question which has concerned several authors 
recently. It is conceivable that both are caused by leaks in lens material with varying de- 
grees of ciliary body response, one leading to phagocytic cell deposits in the trabecular 
spaces, the other more toxic, to keratin precipitates and cells in the posterior segment. 

H. Sau Sucar 


VASOMOTOR FACTOR IN GLAUCOMA 
E. Gorpon MAcKIE 
Sheffield, England 
Brit. J. Ophth., 1958, 42: 1-20 


In 1830, Mackenzie stated that raised ocular tension was a fundamental 
feature of glaucoma and proposed the logical remedy of surgical decompression. 
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Later, twentieth century interest became centered on the medical basis of the 
disease. Kinsey, in 1950, reported that the aqueous fluid has an osmotic pressure 
higher than that of plasma—a finding which implies that any freely filtering 
scar may interfere with this special internal environment, and stresses the 
general tendency of surgery to involve drawbacks in spite of its undoubted 
immediate value. 

The vascular theory of the etiology of glaucoma has been gaining ground for 
the last 50 years. Sulzer and Ayrignac (1914) first drew attention to what are 
now known as the diurnal variations. The following facts are cited by Duke- 
Elder (1955) to identify the cause of the phasic rise of pressure in the eye and 
the venous outflow system: (1) The phasic variation is abolished by orbital 
(retrobulbar) anesthesia affecting the ciliary ganglion (sympathetic and para- 
sympathetic supplies both abolished). (2) The phasic variations in the contra- 
lateral eye are simultaneously reduced or abolished (interocular effects by axon 
reflexes). (3) The phasic variation is abolished by blocking the stellate ganglion 
—proof of a predominant sympathetic agency. (4) Similar effects are obtained 
with hexamethonium or Dibenamine (pharmacologic sympathetic block). Ese- 
rine and pilocarpine have both vasodilator and miotic effects, and their de- 
tensive efficacy in the presence of aniridia or iridectomy shows that it is the 
former (vasomotor) action that is at work. The well known effect of excitement 
or emotion in precipitating attacks of glaucoma further supports the notion of 
vasomotor (sympathicotonic) influences on the disease—alleged to occur by 
vasoconstriction and high pressure in the relatively direct arteriolar-venous 
communications in the uvea. 

Theories that depend on resistance to outflow have also been advanced. These 
fall into two groups: (1) structural or (2) physiologic, in which case the resistance 
is said to arise by vascular turgescence closing an angle (of the anterior chamber) 
formerly quite open, and so obstructing outflow. None of the theories of obstruc- 
tion needs to be denied. On the contrary, a varying and especially a raised out- 
flow resistance would cause (spasmodically or steadily) an enhanced effect from 
vascular variations, the two processes proving complementary. 

Returning to the known facts of the phasic variations and their probable 
sympathicotonic basis, it may prove helpful to review the available sites of 
therapeutic action, noting past successes and new possibilities. An attempt may 
be made to prevent the initiation of the impulses (implying central sedation), to 
impede their propagation by ganglion block, or to impede the effector action by 
adrenergic blocking agents acting at the end organ. Studies by various workers 
of the effect of adrenergic blocking agents seem to justify the following conclu- 
sions: (1) The concept that glaucoma is largely caused by vascular disturbance 
is valid. (2) The influence of sympathicotonia cannot be denied, but it may be 
only one of the factors involved. (3) Repeated but ill defined observations of 
renal and hepatic dysfunction have been made in patients with glaucoma. (4) 
The responses to treatment are associated with the power to block both adrenalin 
and nor-adrenaline (Dibenamine). (5) Either the disease is associated with an 
excess output of adrenergic materials, or the presence of some factor causes ex- 
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cess sensitivity of the vasomotor system to normal adrenergic stimulation. (6) 
Since the factor postulated under (5) must be one that is compatible with the 
known age incidence of the disease, the second hypothesis seems the more ten- 
able. 

In considering the possibility that such a factor is operative in glaucoma, it 
may be pointed out that under a condition of relative anoxia the renal cortex 
produces an enzyme, renin, and a vasotropic factor, “vaso-excitor material,” or 
V.E.M. Another vasotropic factor (vaso-depressor material—V.D.M.), which 
has been chemically identified as ferratin or apoferratin, is produced chiefly by 
the liver under anoxic conditions. In the compensatory phase of shock, the renal 
cortex is rendered anoxic before the liver; so V.E.M. is produced but not yet 
V.D.M. In the decompensatory phase, V.E.M. is still produced, but the renal 
cortical blood flow has become too scanty to carry it away into the general 
circulation. In the meantime, reduction in the oxygen supply to the liver results 
in the anoxic production of V.D.M. Thus V.E.M. predominates in the first 
phase of shock and V.D.M. in the second phase. The part of the vascular system 
on which these particular vasotropic factors exert their influence lies between 
the arterioles and the venules (the probable site of the disturbance in the eye 
in glaucoma). The initial shock reaction leading to the anoxic conditions neces- 
sary for the production of V.E.M. may be a nervously intermediated one, as in 
a relatively acute and severe emergency. But these pressor substances have also 
been identified in the blood in less transient conditions, such as essential hyper- 
tension (V.E.M.) and cardiac failure. 

The production of V.E.M. may also be actuated by another process of general 
incidence. Franklin’s so-called order of sacrifice—with reduction of blood flow 
first to skin, then to nonvital skeletal muscles, then to spleen and renal cortex, 
and lastly to brain and spinal cord—which occurs almost instantaneously in 
conditions of shock and acute stress, is the same sequence that occurs slowly in 
senile involution. The mean value of renal plasma flow for the ages of 50 to 59 
is significantly less than that for the ages of 20 to 29. These facts may provide 
an inkling of the neurovascular basis of glaucoma. The disease is one that occurs 
in the later years of life and conditions of senescence must be taken into account 
in any theory of its causation. If Franklin’s ideas are correct, the probability is 
that an ordinary endocrine output is given an excessive effect on fine blood vessels 
by involutionary conditions in the aged or by anxiety or stress in younger per- 
sons, causing the kidney cortex to produce V.E.M. and so creating a pathologic 
sensitivity (Rosenheim, 1954). 

The immediate obligation, then, is to seek methods of reducing the produc- 
tion of V.E.M. or else of blocking its action, and to determine whether, by these 
methods, excessive diurnal variations can be normalized and therapeutic effects 
in actual glaucoma can be obtained. As the excessive diurnal variations occur in 
both simple and congestive glaucoma, the therapeutic effects, if any, should 
become evident in both conditions. Therapeutically, it is the vascular aspect 
that can be influenced by the agents available, at the three points already listed 
(central, ganglion, and effector), and now possibly at the fourth point by reduc- 
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ing the output of V.E.M. or by inhibiting its effect. The drugs now available 
can be classed as (1) central sedatives; (2) other sedatives; (3) drugs designed 
to prevent or obstruct the propagation of nerve impulses; and (4) drugs designed 
to reduce or possibly eliminate the action of the presumed humoral agent 
(V.E.M.). V.E.M., however, cannot as yet be conveniently neutralized in the 
body; consequently, an attempt must be made to reduce, if possible, its output 
—and to this end to increase effective renal blood flow. Hydralazine (Apresoline) 
(Class 4 above) offers a promising combination of characteristics. It reduces 
blood pressure while maintaining cardiac output and increasing renal blood flow, 
by which it should diminish the production of V.E.M. Hydergine (Class 3 above) 
has some definite effect, although it varies greatly from one patient to another. 
This may be related to the extent of the neurogenic element. Therefore, these 
two drugs can conveniently be used together to evoke the humoral and neuro- 
genic mechanisms. 

Hydergine or Apresoline, or both, was given in the glaucoma clinic to all old 
patients who had a persistent ocular tension of 40 mm. Hg Schiotz or more in 
spite of operation and drops, or either; if miotics were in use, they were con- 
tinued in unaltered frequency. These drugs were also given to new patients with 
glaucoma, at first without miotics; if this proved inadequate, miotics were 
added. Numerically, the old patients exceeded the new ones. Reduction of the 
ocular tension to 30 mm. Hg was regarded as therapeutically significant. On this 
basis, a response of therapeutic value was seen in 40 (50 per cent) of the first 80 
patients, a slight but inadequate improvement in 29, and no improvement in 11. 
Reductions in ocular tension can usually be achieved under inpatient test con- 
ditions with intravenous therapy, but may be difficult to carry over into the 
essential outpatient phase. It was disappointing that successful inpatient trials 
did not appear to lead to a greater number of long term successes than were 
obtained by direct trial and error in the outpatient department. This may have 
been because the smaller doses that are practical for ambulant outpatients are 
inadequate for the present purpose. Obviously, too, a return to the patient’s 
normal environment might revive psychologic stresses important in the produc- 
tion of the disease. 


Comment: Mackie’s aim at showing vasomotor relationships in glaucoma end in the 
same manner as do most discussions of this type at the present time: we all agree that 
vasomotor factors are present in glaucomatous as well as normal eyes but still we have 
not shown the exact part they play in glaucoma. The use of drugs like Hydergine and 
Apresoline give improvement in glaucomatous tension and we known that ganglion block- 
ing agents decrease the secretion of aqueous fluid yet we still know little more than we did 
about the exact process. 

The author did not consider the neurovascular factors in the two forms of adult primary 
glaucoma separately. This is probably important since in angle-closure glaucoma the 
neurogenic stimuli can cause congestive obstruction of the susceptible narrow angle while 
in simple glaucoma entirely different neurogenic stimuli may play a part. It is possible 
that here the stimuli may lead to changes in aqueous secretion or to spastic narrowing of 
outflow channels from Schlemm’s canal. Although we believe at present that most of the 
resistance to aqueous outflow is located in the trabecular meshwork, we know practically 
nothing of how this can be affected by nervous stimuli. 
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The suggestions as to general treatment in the last part of the paper are worthwhile. 
The suggestions as to handling of the psychologic aspects are important but difficult to 
handle, especially in the older age group. Suggesting to patients that they avoid provoca- 
tive environmental influences seems much easier than the ability of the patient to modify 
his life and environment. The avoidance of “volume” fluid intake is certainly correct, 
keeping in mind that this does not mean necessarily a decrease in total normal fluid intake 
but rather a distribution of such fluid through the dev. 


H. Saut SuGar 


PROVOCATIVE TESTS FOR DIAGNOSIS OF EARLY GLAUCOMA 


FREDERICK C. BLopI 


State University of Iowa and Iowa City Veterans Administration 
Hoemtal, Iowa City, Iowa 


Geriatrics, 1958, 13: 227-231 


In these last years, significant studies have been made which enable us to 
evaluate provocative tests a little better. We know how some of the tests work 
and we can select the correct type of test for a certain case of glaucoma. We also 
know more about expectancy of positive results when performing a certain test. 
Therefore all of these tests can be evaluated from two points of view—reliability 
and analytic interpretation. 

Reliability is measured by the relative number of positive results in a series 
of early, untreated cases. Unfortunately, there is no test which will give us 100 
per cent positive results in glaucomatous eyes and no false positives. We cannot 
expect to find a test with a reliability of 100 per cent because of the different 
causes for increased intraccular pressure in the various types of glaucoma. 

The degree of reliability can only be estimated after pooling results from a 
great number of patients. This has been done in the past, but, even so, results 
vary markedly. The first reason for these differences is that there is no unanimity 
as to what constitutes a positive result. The second source of difference lies in 
the sampling of the candidates. If we select only patients with an initial pressure 
of 25 to 30 mm. Hg, these persons will respond more frequently with a high in- 
crease in pressure than patients with an initial pressure below 20 mm. Hg. 

The mechanisms of these procedures also are of great importance and have 
been carefully studied. This analytic approach may indicate which part or func- 
tion of the eye has to be disturbed or damaged in order to give a positive result. 
In the water drinking test, for instance, the increase in the intraocular pressure 
can be correlated to the fall of the osmotic pressure and sodium in the blood. 
On the other hand, in the jugular compression test, we have an embarrassment 
of venous outflow from the head. 

These variations in the effective mechanism among the provocative tests 
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account for the incomplete parallelism among them. One eye may give a positive 
result to the water drinking test but show an insignificant increase in intraocular 
pressure after caffeine, and vice versa. This would make it advisable to use the 
whole battery of provocative tests in a dubious case of glaucoma, provided one 
test after the other gave a negative result. One positive test would obviously 
make any further testing unnecessary. 

However, such an approach would be time consuming and impractical. We 
have to select the particular test which could give a positive result in a specific 
type of glaucoma. For example, an eye with chronic simple glaucoma would 
not be likely to give a positive result in a darkroom test, and an eye with a 
closed angle glaucoma would rarely respond to a water drinking test. 

It is not always easy to decide whether a provocative test gives a positive 
result. In a number of instances the result may be equivocal, but certain stand- 
ards have to be set and out of experience critical values can be drawn. 

We can call the result positive when the intraocular pressure has been raised 
more than would be expected in a normal eye. This value depends on the test 
employed. It is probably the most reliable and frequently used criterion. 

Another way to measure the result of a test is to record the maximum pres- 
sure reached. If this exceeds a certain value the results of the test can be called 
positive. This is difficult to apply as it depends so much on the pressure before 
the test. 

As the provocative tests are chiefly concerned with the changes of intraocular 
pressure in the course of time, we have to know something about the spontaneous 
variations of pressure in a given eye. Many people experience such variations 
which are usually small and do not exceed 5 mm. Hg. The maximum point 
occurs usually in the early morning. The reasons for these variations are un- 
known. They do not depend on the blood pressure (which is low in the morning), 
the size of the pupil, eating, exposure to light, or the massage by the extraocular 
muscles. 

In glaucomatous patients, these variations are frequently exaggerated—that 
is, the maximum pressure occurs in the morning and then falls slowly. Sometimes 
the reverse may be true, and the pressure curve rises during the day, reaching 
a peak in the late afternoon. Most frequent in patients with chronic simple 
glaucoma is a double peaked curve, with one maximum in the morning and the 
other late in the afternoon. 

The pressure curve is usually of the same shape in the fellow eye. It is more or 
less permanent. 

This is a combination of the jugular compression and the cold pressure test. 
The latter is a neurogenic vasa-pressure reaction. The cuff of a sphygmomanom- 
eter is put around the neck and one hand is immersed in ice water. The cuff is 
inflated to 45 mm. Hg for 1 minute. The intraocular pressure is taken immedi- 
ately before and after the test. 

The test has certain disadvantages: it is not very comfortable for the patient; 
its results depend on many extraneous factors, such as the mass of neck muscula- 
ture and excitability of patient; and it is not very reliable. 





tas 


th 


in 
in 


wi 


Ss 2 OO S @® 











CLINICAL PRACTICE 413 


It was found that the results of the test may vary considerably in the same 
eye on the same day. This could be correlated to the phase of the pressure curve 
during which the test was taken. In the ascending phase, positive results are 
more likely to occur, while in the descending phase, only few positive results 
will be obtained. 

The test becomes positive after only 30 seconds, and the increased intraocular 
pressure disappears from 2 to 5 minutes after the test. This speaks against any 
neurovascular stimulation, such as pressure on the neck or increased secretion, 
which would take longer to come about and to fade away. In the same way, an 
obstruction to outflow of aqueous seems unlikely as it would take longer than 
30 seconds for the aqueous to back up. We must assume therefore, that we are 
dealing with a backflow of blood into the eye. The cold pressure test compli- 
cates the picture unnecessarily without adding anything to the value of the test. 

We have had much more experience with this test, which has many advan- 
tages. It is easy to administer and entails no discomfort for the patient. It is 
effective because of lowering the osmotic pressure of the blood which precedes 
the rise in intraocular pressure. 

Our method is to measure the intraocular pressure before the test. The patient 
is then asked to drink 1000 cc. of water within 2 to 4 minutes. This is done on 
an empty stomach. Tonometry is performed 45 minutes later. When the in- 
fluence of the water drinking test on the intraocular pressure was measured in 
39 normal eyes, the mean increase was +1.2 (median +1.0), and the response 
varied between —1.2 and +5.0. 

The effect of this test was measured on 21 glaucomatous eyes. Only such 
eyes were selected for study which had no previous glaucoma surgery and in 
which the intraocular pressure was not higher than 27 mm. Hg and only excep- 
tionally higher than 25 mm. Hg. The mean increase in pressure was +6.5 (me- 
dian + 6.0). 

Tonographic studies during the water drinking test have shown that the 
increase in intraocular pressure is probably caused by an increased flow of fluid 
into the eye. This can be experimentally suppressed by administering Diamox, 
a powerful carbonic-anhydrase inhibitor, 1 hour before the patient drinks the 
water. 

Another test which we have studied more carefully is the Priscoline test of 
Leydhecker. It consists of a subconjunctival injection of this vasodilating drug. 
A normal eye will be able to compensate the sudden hyperemia, but a glauco- 
matous eye will show a marked rise in pressure. 

The advantages of this test are manifold. The test acts directly on the eye and 
not by means of a systemic effect on blood pressure, blood flow, osmotic pressure, 
and so on. These systemic effects may be influenced by many factors, such as 
the condition of the kidney, heart, and digestive tract. Another great advantage 
is the fact that one eye alone can be tested while the other eye may serve as a 
control or may be entirely unsuited for a provocative test. 

One cubic centimeter of the solution (containing 0.01 gm. of the active drug 
in distilled water) is injected subconjunctivally about 10 mm. away from the 
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limbus near the 6 o’clock meridian into the lower fornix. Ophthaine is used as 
a local anesthetic. In the early tests many patients complained about immedi- 
ate and late local irritation, but since we began instillation of Suprarenin and 
cortisone after the test, we have had no further complaint about pain, only a 
few comments on a certain fullness of the eye. Pilocarpine is instilled whenever 
the pressure reaches 35 mm. Hg or more. The intraocular pressure is measured 
before and 30 minutes after injection. 

The effect of this injection on the intraocular pressure was measured in 21 
normal eyes. There was a constant rise in pressure (mean +5.8), but it was 
never higher than 10 mm. 

The value of this test was checked on 10 glaucomatous eyes. No eye was sub- 
jected to this test with an initial pressure over 28. There was a uniform increase 
in pressure from 6.5 to 14 mm. (mean +11.4). 


BULBAR PRESSURE TESTS 


The finest and most reliable provocative test is tonography. It has the dis- 
advantages of requiring expensive tools, experience, and time. 

Similar tests have been tried with the Schiotz tonometer, but this is too crude 
an instrument. It can be modified, however, if the load on the eye is increased. 

A Schiotz tonometer with the 15-gm. weight is put on the cornea while we 
exert a pressure of 50 gm. with an opthalmodynamometer on the temporal 
aspect of the globe. The initial pressure and the pressure after 4 minutes are 
compared and expressed as a relation. In our experience, we found a fairly good 
correlation with tonography. However, the reliability and accuracy of this test 
are too low to make it valuable or to advise its general use. 


COMMENTARY 


Provocative tests have their value when used intelligently and interpreted 
critically. It should be remembered that they are only part of our diagnostic 
procedures, which should include diurnal curves, visual field, gonioscopy, and, 
if possible, tonography. 

We believe that in closed angle glaucoma, the darkroom test is the test of 
choice. Only in certain cases should a mydriasis test be undertaken. 

In patients with suspected chronic simple glaucoma, the water drinking test 
should come first. Its reliability in our series was 70 per cent. If it is negative, 
the Priscoline test should be done. Its reliability in our hands was 60 per cent. 
Both tests were found to be effective because of an increased total flow of fluid 
into the eye. 

Certain hygienic measures for glaucomatous patients can be derived from these 
provocative tests. For example, tight collars should be avoided and the head 
should not be lowered for a long period, as in gardening. There is no objection 
to drinking coffee as long as the amount of liquid is small. It is better to have a 
small cup of strong coffee than several cups of weak coffee. The same observa- 
tion holds true for alcohol. 
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Comment: It is certainly impossible for different ophthalmologists to get the same de- 
gree of reliability with the provocative tests for early glaucoma and it is even more diffi- 
cult to get a uniform criterion of what is a positive test. The tests are, of course, needed 
in equivocal cases so that further difficulty in getting a definite answer is not unexpected. 
In such cases, where equivocal results continue to be obtained, one should take advantage 
of a most important test—that of time. Observation over a period of time is still the best 
provocative test. 


H. Sau Sugar 





THE LIDS 


RESECTION AND ADVANCEMENT OF THE LEVATOR 
PALPEBRAE SUPERIORIS ANTERIOR APPROACH. 
SOME POINTS IN TECHNIC 


H. B. STaLLarD 


London, England 
Tr. Ophth. Soc. U. Kingdon, 1957, 77: 101-106 


This paper concerns some technical points in the resection and advancement 
operation of the levator palpebrae superioris and it is also a plea for an anatomi- 
cal, anterior approach to this muscle for several reasons: (1) It is a rational and 
proper surgical principle to expose a structure as it lies in its normal anatomic 
relations; (2) only by this approach is it possible to display adequately any un- 
usual attachments of the levator palpebrae superioris to the orbital fascia, its 
fascial connection with the superior oblique tendon sheath and its medial and 
lateral extensions to the canthal ligaments; (3) a greater length of the muscle 
may be dissected than is the case when the surgical approach is from behind as 
in Blaseovies’ procedure or some modification of this; (4) accurate suture of the 
resected muscle to the anterior surface of the tarsal plate and the achievement 
of the proper curve of the upper lid margin is effected with greater ease through 
the anterior approach. 

The surgical principles of the operation are exactly those which apply to 
squint operations, that is exposure of the muscle insertion and its belly from in 
front, its shortening by an accurately measured amount and precision suturing 
to its site of insertion. 

There is no need in this anterior approach to mutilate the tarsal plate by a 
partial resection, and with careful dissection the conjunctiva of the upper fornix 
is not opened. Furthermore, the operation belongs quite properly to ophthalmic 
surgery and there is no indication whatsoever to dispose of it to the plastic 
surgeons, a most regrettable retreat from our responsibilities that has arisen in 
some clinics in recent times. 
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SOME TECHNICAL POINTS 


(1) A lid guard is an essential help in the operation. The lid guard is perfo- 
rated near its edges to permit the upper lid to be sutured to it (Down Brothers) 
and also so the lid guard may be sutured to the towel covering the face. 

(2) In dissecting the levator palpebrae superioris the incision is carried through 
skin and orbicularis muscle. Great care is taken at this stage not to cut the tendi- 
nous insertion of the levator palpebrae superioris into the anterior surface of 
the tarsal plate. 

The upper edge of the skin and orbicularis incision is undermined upwards by 
spreading the blades of a curved pair of scissors as far as the orbital fascia. This 
flap is retracted upwards by two No. 1 silk sutures. The anterior and upper 
surface of the levator palpebrae superioris is then cleared with a few strokes 
from a white cellulose sponge swab. 

The thin tendinous expansion is seized with forceps about the middle of the 
tarsal plate from which it is gently separated by spreading the tips of curved 
scissors. This dissection is carried upwards until the upper edge of the tarsal 
plate is reached where the muscle fibers of the levator palpebrae superioris and 
Muller’s muscle are evident. By careful dissection these are separated from the 
underlying conjunctiva until a 3-mm. frill of tendon and muscle is obtained. 
Three No. 1 white silk traction sutures are now inserted into this muscle frill 
and held up to facilitate further dissection in the tissue plane between the 
muscle and the conjunctiva. It is generally possible to extend this dissection 
about 15 mm. posteriorly without buttonholing the conjunctiva. If a buttonhole 
is made it is closed at once by a 4-0 chromic catgut suture. 

When the separation of the levator palpebrae superioris from the conjunctiva 
is complete the sheet of muscle is drawn forward and down by the traction su- 
tures and any firm attachment to the orbital fascia is noted and carefully freed. 
Such an attachment may be quite substantial in the case of congenital ptosis 
and owing to this there is no apparent upward movement of the lid on contrac- 
tion of the muscle fibers. 

At this stage it is also important to ensure that the levator is freed from the 
fascial sheath of the superior oblique for if it is not so this fascial attachment 
when drawn to the tarsal plate, after suturing the muscle, will cause an unsightly 
V-shaped upward drag of the medial half of the lid margin on looking down. 

The curved line for muscle resection is now marked with gentian violet, the 
highest point of the curve being the junction of the medial and middle thirds; 
2 mm. behind this line three or four ‘“‘whip”’ stitches of 4-0 chromic catgut are 
inserted transversely to the line of the muscle fibers. The sutures on either side 
of the junction of the medial and middle thirds are therefore placed about 2 
mm. posterior to the other two sutures so as to obtain a greater lift of the lid 
margin at this highest point in its natural curve when the eyes are open. 

The needles on each end of these four catgut sutures are now passed vertically 
through half the thickness of the tarsal plate about 3 mm. above the lid margin. 
It would be impossible to insert these sutures accurately other than by this 
anterior approach. The lid guard is removed, the levator muscle is drawn for- 
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ward by pulling on the catgut sutures which are tied with the first loop of a 
surgical knot and the second loop is not completed until the normal curve of 
the lid has been achieved. 

The orbicularis muscle incision is closed by two or three catgut sutures and 
the skin by four or five interrupted 3-0 silk sutures. Two traction sutures (Frost’s) 
of No. 1 black silk are inserted transversely 3 mm. below the lower lid margin. 
A layer of tulle gras covered by a dental roll of compressed wool covered by tulle 
gras is applied to the incision and the lower lid traction sutures are carried up 
over this roll to be secured to the forehead with adhesive tapes. This pressure 
dressing applied to the upper lid reduces postoperative edema which may other- 
wise occur and persist for some weeks. Fluffed gauze and a crepe bandage com- 
plete the dressing which is left in place for 5 days. 


Comment: In the introductory remarks the author cites several advantages of the ‘“‘ana- 
tomical anterior approach”’ to the correction of palpebral ptosis by resection of the levator 
muscle of the eyelid. In the years before the advent of the antibiotics the “anterior” ap- 
proach utilizing the various modifications of the Bowman and Everbusch procedures were 
most popular. For several reasons this approach was superseded by the “posterior” route 
utilizing various modifications of the Blaskovicz’s operation. I, for one, was taught this 
latter approach but found it difficult to learn and, later on, found it difficult to teach others. 
Although many good results were obtained by operation through the posterior route, still 
the infrequent operator shied away from these procedures which required an “upside 
down” visualization of the anatomy of the operation. Therefore, there will be many like 
myself, who look forward to this resurgence in the popularity of the anterior approach. 

In the description of the technic of the operation I think the author’s remarks concern- 
ing the necessity for releasing the firm attachments of the levator muscle to the orbital 
fascia should be emphasized. Probably by oversight Dr. Stallard did not mention his 
handling of the medial and lateral extensions of the levator aponeurosis. In this country 
most of the ophthalmic surgeons feel that these latter attachments should also be freed 
if the levator is to have the mobility for a successful elevation of the lid. 

The author also states that it is well to dissect the levator muscle from its attachments 
to the sheath of the superior oblique muscle. Such a dissection will carry the unwary 
operator into the orbit, and the handling of the protruding orbital fat may not be accom- 
plished as easily as described by an experienced surgeon such as Dr. Stallard. I doubt if 
there are too many surgeons who will be able to emulate the meticulous technic described 
by the author. More likely, the technic will be complicated by “buttonholes” in the con- 
junctiva, failure to dissect within the proper cleavage plane, inadvertent cutting or tear- 
ing of the thin sheath of the levator muscle, undue postoperative ecchymosis and edema, 
or persistent bleeding throughout the operation that makes proper visualization nearly 
impossible. In other words, for the surgeon who is going to try this technic on his next 
case of ptosis I warn him that the operation may not be as easy as it seems from the 
author’s description. 

I’m sure that many ophthalmologists would have been interested in a statement from 
the author as to how much of a resection of the levator should be done to accomplish a 
stated amount of elevation of the eyelid. 

For those ophthalmologists who must do their ptosis surgery without an assistant or 
who find it cumbersome to use a lid plate, Dr. Stallard’s description of the employment 
of his special lid guard will be of interest. In my own experience I have found most lid 
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guards and lid plates to be more bother than they are worth. I have found that most eyelid 
surgery can be reasonably performed by grasping the margin of the eyelid with the average 
broad blade serrated fixation forceps. When it has been necessary to get a particularly 
evenly distributed stretch of the upper eyelid, the Ehrhardt lid forceps has worked well in 
my hands. 
Joun W. HENDERSON 
Rochester 





NEUROLOGY 
NYSTAGMUS 


ALFRED KESTENBAUM 
New York, New York 
Am. Orthoptic J., 1958, 8: 151-154 


Nystagmus means involuntary, more or less rhythmical to-and-fro movements 
of the eyes. In former times, nystagmus was considered as a pathologic sign oc- 
curring in, and characteristic of, certain diseases. Studies in the last few decades 
have revealed that the phenomenon of nystagmus is a physiologic one, and only 
the increased intensity of nystagmus or its occurrence under nonphysiologic 
conditions is specific for pathology. 

Nystagmus is connected with four mechanisms: the fixation mechanism, the 
vestibular mechanism, the gaze mechanism, and the convergence mechanism. 
Therefore nystagmus could be divided into four forms: (1) fixation nystagmus 
caused by a disturbance of the fixation mechanism; (2) vestibular nystagmus 
caused by a disturbance of the vestibular mechanism; (3) gaze nystagmus caused 
by a disturbance of the gaze mechanism; and (4) convergence nystagmus caused 
by a disturbance of the convergence mechanism. 

According to its appearance, nystagmus may be divided into pendular nystag- 
mus and jerking nystagmus. Pendular nystagmus means that the two phases of 
the nystagmus movement have the same speed, while a jerking nystagmus con- 
sists of a quick phase and a slow phase. Conventionally, the jerking nystagmus 
is denoted according to the direction of its quick phase; i.e., nystagmus with a 
slow phase to the left and a quick phase to the right is called right nystagmus. 
Pendular nystagmus is denoted according to its direction—horizontal, vertical, 
rotatory or circulatory nystagmus. 

Actually a so-called pendular nystagmus is pendular only in a certain part of 
the field of gaze; for instance, in a zone between 30 degrees to the left and 30 
degrees to the right from the primary position. If the eyes look more to the 
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right, the phase to the right becomes quicker and the nystagmus changes to a 
right nystagmus. In gaze to the left, a pendular nystagmus changes to a left 
nystagmus. The zone in which both phases have an equal speed is called the 
neutral zone of this nystagmus. In other words, the nystagmus is pendular only 
within this neutral zone and changes in gaze to the right to right nystagmus, in 
gaze to the left to left nystagmus. This neutral zone may be symmetrical to the 
primary position or it may be asymmetrical; for example, the right nystagmus 
starts at 10 degrees from the primary position, while the left nystagmus does 
not start until 40 degrees from the primary position. This is called asymmetrical 
pendular nystagmus. 

The jerking nystagmus also depends on the position of the eye. As a general 
rule, a nystagmus increases if the eye turns in the direction of the slow phase. 
For example, a right nystagmus increases in gaze to the right, and decreases or 
even disappears in gaze to the left. If the patient has a right nystagmus in gaze 
to the right, and a left nystagmus in gaze to the left, the zone between the two 
areas in which nystagmus appears is called the neutral zone. This neutral zone 
can again be either symmetrical to the primary position or asymmetrical. For 
instance, in gaze straight ahead there is right nystagmus. The right nystagmus 
increases in gaze to the right and disappears at 10 degrees to the left, a left 
nystagmus appears. In this case the neutral zone lies between 10 degrees and 
40 degrees to the left. 


FIXATION NYSTAGMUS 


Without fixation, the apparently quiet eye actually makes very fine to-and- 
fro movements; i.e., there is a kind of nystagmus, but its amplitude is so small 
that the movements can be visualized only with very high magnification. The 
fixation mechanism consists of impulses to the eye muscles which result in an 
increase of the frequency but decrease of the amplitude of the described physio- 
logic nystagmus. 

This fixation mechanism acts when three conditions are fulfilled: (1) presence 
of a well developed macula lutea; (2) formation of an image of an object with 
distinct contours on the macula; and (3) attention for the object. If these three 
conditions are met, the eye is fixed on the object by the described mechanism. 

The most frequent form of fixation nystagmus is the so-called fixation nystag- 
mus from infancy. This is often inaccurately called optical nystagmus. It is seen 
with albinism, with scars of the cornea after ulceration in infancy (as in gonor- 
rhea), with congenital absence of the iris, in congenital astigmatism, myopia or 
partial cataract. All these conditions have in common an indistinct image forma- 
tion on the macula before the child-is 4 months of age—before the macula has 
fully developed. If such a disturbance sets in after 4 months, i.e., after full de- 
velopment of the macula, no nystagmus can develop. In the exceptional case 
in which such a nystagmus is found without a visible cause, and with good vision, 
temporary damage in the first months of life, such as hemorrhage of the macula, 
may be assumed. The fixation nystagmus usually persists for life. Usually this 
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nystagmus is pendular with symmetrical or asymmetrical location of the 
neutral zone. Rarely, there is only a right nystagmus and a left nystagmus but 
the eye appears quiet in the interposed neutral zone. If this neutral zone is 
asymmetrical, the nystagmus may be confused with one of the other forms of 
nystagmus. 

Another form of fixation nystagmus which plays an important role in examina- 
tion of refraction is the latent nystagmus. In binocular vision, the eyes stand 
still. When the right eye is occluded, both eyes have a jerking nystagmus to the 
left. When the left is occluded, both eyes have a jerking nystagmus to the right. 
When both eyes are occluded, there is no nystagmus. In other words, on occlusion 
of one eye, nystagmus appears to be in the direction of the open eye. This nystag- 
mus diminishes the visual acuity and the test of vision gives paradoxical results; 
for instance, 20/100 in the right eye, 20/100 in the left eye, binocular 20/20. 
Since the jerking latent nystagmus to the side of the open eye decreases in gaze 
to the opposite side, subjective refraction and even retinoscopy are possible if 
the open eye has been brought into maximal adduction, or looks over the nose. 
In this direction the vision may rise almost to normal. 

An acquired pendular nystagmus is seen in multiple sclerosis and is pathog- 
nomonic for this disease. In contrast to the nystagmus from infancy, the ac- 
quired pendular nystagmus results in oscillopsia, which means that the patient 
sees a seeming to-and-fro movement of objects. 


VESTIBULAR NYSTAGMUS 


If the head is rotated involuntarily to one side, the labyrinth causes a com- 
pensatory movement of the eyes in the opposite direction so that the eyes more 
or less stay at the same place in relation to the surroundings. In more extensive 
head rotations this compensatory deviation of the eyes is replaced by a series 
of compensatory deviations alternating with quick returns of the eyes to the 
original position, resulting in a nystagmus of the eyes. This is the only physio- 
logic vestibular nystagmus. If the labyrinth is inadequately stimulated, such as 
by rotation in a revolving chair or by pouring cold or hot water into one ear, an 
unphysiologic nystagmus appears. If one labyrinth or its connection with the 
central nervous system is irritated or damaged, a pathologic vestibular nystag- 
mus results. 


GAZE NYSTAGMUS 


If, because of a lesion in the motor apparatus, gaze to the right brings the 
eye more or less to the right end position but this position is not maintained, 
repeated new impulses have to be sent to the eyes. Thus a nystagmus to the 
right results. The gaze nystagmus may be symmetrical; that means it may ap- 
pear in gaze to the right, in gaze to the left, and in gaze upwards at the same 
distance from the primary position. Such a symmetrical gaze nystagmus is in 
most cases caused by multiple sclerosis. If the gaze nystagmus is asymmetrical; 
for example, the right nystagmus is much stronger than the left nystagmus, a 
lesion in the brain stem is indicated. Symmetrical gaze nystagmus is indicative 








of a 
tion 


of a 
the 
in ti 


opt 
is r 
as 1 
tim 
cau 
the 
nys 
nor 


an 


ra hor hh 











CLINICAL PRACTICE 421 


of a certain disease, while asymmetrical gaze nystagmus suggests a certain loca- 
tion of the lesion. 


CONVERGENCE NYSTAGMUS 


To this form belong rare phenomena like the voluntary nystagmus consisting 
of a tremor of the convergence, and the so-called retraction nystagmus in which 
the eyes jump backwards into the orbit; the latter sign is indicative of a lesion 
in the midbrain. 

Fixation nystagmus can be differentiated from the other forms by use of the 
optokinetic drum (a drum covered with alternating black and white stripes which 
is rotated in front of the eye). The normal eye shows an optokinetic nystagmus 
as it looks at the rotating drum, because the eye is fixed on a moving stripe for a 
time and then jumps back to another stripe. In fixation nystagmus, a nystagmus 
caused by a disturbed fixation, the eyes cannot be fixed on a stripe, and therefore 
the normal optokinetic nystagmus is absent. In the presence of other forms of 
nystagmus, such as vestibular nystagmus, the optokinetic nystagmus is elicited 
normally. 

THERAPY 


In cases in which the nystagmus is present in the primary position but absent 
in another position, the nystagmus in the primary position can be eliminated by 
surgical correction. Let us assume that nystagmus is present in the primary 
position but is small or even absent if the patient turns his eyes 5 mm. to the 
left (corresponding to 40 prism diopters). This position is called optimum posi- 
tion. In the operation, both eyes are rotated surgically just 5 mm. to the right. 
i.e., opposite te the optimum position. This can be done by 5 mm. recession and 
5 mm. resection of the corresponding muscles. Altogether, all four horizontal 
muscles are operated upon. When the eyes have been rotated surgically 5 mm. 
to the right, a left impulse to the extent of 5 mm. brings the eyes back to the 
primary position. Since the eyes do not show nystagmus on a left impulse of 5 
mm., the eyes are quiet in the primary position. This operation not only pro- 
duces a very good cosmetic result, but elimination of the nystagmus may cause 
an enormous improvement of the vision in the primary position. It is self-evident 
that such an operation is permitted only if the nystagmus is stationary, and im- 
provement, either spontaneous or caused by treatment of the causative disease, 
cannot be expected. 


Comment: The author’s operation to move the eyes of a patient with nystagmus in the 
primary position but not in a lateral field of gaze is most intriguing. He does a symmetrical 
recession of one pair of horizontal yoke muscles combined with a resection of the direct 
antagonists. I have never seen this procedure done but have seen two cases where only 
a symmetrical recession of one pair of horizontal yoke muscles was performed. Preopera- 
tively these patients walked in a crab-like fashion keeping the head and body sidewise so 
that they could look straight ahead without nystagmus. In both cases there was a marked 
improvement in that the child could walk straight ahead with only a slight head turn. 
The author’s operation should be even more effective in securing the desired result. 
Puitip Knapp 
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VARIOUS SYNDROMES ASSOCIATED WITH VISUAL FIELD 
CHANGES 


P. J. LEINFELDER 


Department of Ophthalmology, College of Medicine, State University of 
Towa, Iowa City, Iowa 


J. Iowa M. Soc., 1957, 47: 628-630 


A change in the visual fields is often of itself indicative of the precise location 
of the causative lesion in the central nervous system. Certain type defects in 
the visual field are indicative of lesions in specific areas, and variations within 
these types associated with other signs and symptoms may further specify the 
nature of the underlying disease. 


CENTRAL SCOTOMA 


The centrai .cotoma ordinarily occurs because of disease of the optic nerve 
or central retina. Macular degeneration, central choroiditis or retrobulbar neu- 
ritis are the usual causes for loss of central vision and the demonstration of a 
large or small scotoma about the fixation areas and blind spot. With this lesion 
there is reduction of visual acuity usually in proportion to the size of the scotoma. 
Small scotomata cause only slight reductions in visual acuity because the resolv- 
ing power of the retina diminishes as the area of stimulation and perception is 
farther and farther from the fovea. However, this circumstance does not always 
apply, since the apparent size of the scotoma can be reduced by inaccuracy in 
fixation. The longer poor central vision persists, the less likely is one to outline 
the true size of the central defect. Often no scotoma can be outlined, even though 
the visual acuity is reduced to 20/200 or less. The reason is not that the patient 
has adapted for it by constant shifting of fixation; it is axiomatic that reduced 
visual acuity at the distance of the test is indicative of a central defect in the 
visual field, and these defects can be demonstrated if accurate fixation can be 
maintained. 

Scotoma in the central region as elsewhere may be positive or negative. The 
positive are those that are visible as shadows to the patient and are the result 
of opacities in the refracting media or hemorrhages and other opacities in the 
retina. One exception to this is the scotoma that is produced by nuclear sclerosis 
of the lens whereby the irregular astigmatism so distorts and blurs the retinal 
image that the ordinary test object becomes invisible in the central three to 
five degrees. Such scotomas are usually smaller than the reduced visual acuity 
would indicate. Negative scotomas are produced by lesions of the percipient 
elements or nerve fibers of the retina and optic nerve. Negative scotomas have 
no subjective representation, although the patient may recognize that there is 
no vision straight ahead. 

Retrobulbar neuritis and papillitis differ only in the region of the optic nerve 
involved in the edema-producing lesion. In papillitis the proximity of the in- 
flammatory focus to the lamina cribrosa and nerve head results in edema of the 
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nerve head. Edema in the nerve causes pressure on the nerve fibers and inter- 
ference with blood circulation. This is critical because the fibrous nature of the 
septa prevents swelling and increases the size of the optic nerve. Only in the 
papilla can the edema be relieved by swelling of the tissues, and if the inflamma- 
tion is entirely intraocular, there may be no compression of nerve fibers, and in 
papillitis normal visual acuity may occur. 


TEMPORAL ANOPSIA 


Changes in the temporal fields are frequently caused by tumor of the pituitary. 
The chromophobe adenoma, growing slowly without other manifestations, first 
causes impairment of the superior temporal field of one eye. This is later followed 
by gradually increasing defects in both eyes. The diagnosis is established when 
erosion of the sella turcica is demonstrated by roentgen examination. Chromo- 
phile adenoma which causes acromegally does not ordinarily produce visual 
field changes but occasionally bitemporal hemianopsia occurs. 

Less obvious, however, are the changes that occur in suprasellar tumors. 
Vascular phenomena may be as important as direct pressure, so that atypical 
defects may be the first to appear. A central defect in the field of one eye may 
be the earliest evidence of a suprasellar cyst or meningioma. This defect is 
caused by interference with the blood supply of the posterior portion of the 
optic nerve at the chiasm. If the visual fields are repeatedly studied during a 
period of several months, a gradual contraction is seen developing in the lower 
temporal quadrant on the side of the central scotoma. Shortly thereafter, loss 
in the periphery of the inferior temporal quadrant of the opposite eye is ob- 
served, and then definite evidence of disease in the suprasellar region is ap- 
parent. 

Prechiasmal meningioma is very difficult to diagnose. This tumor arises from 
the folds of dura in the region immediately anterior to the chiasm. In this region, 
the tumor is at first adjacent to the two optic nerves, but as it develops, it grows 
backward and involves the chiasmatic sulcus and tuberculum sellae. The only 
sign is a progressive bitemporal defect that often is incongruous. Greater loss of 
field occurs on the side of the tumor, and complete loss of field may occur while 
the contralateral field shows only a partial temporal defect. A central scotoma 
may be the initial field defect. Since there are usually no associated signs, ex- 
ploration may be necessary as a means of establishing the diagnosis. 


HOMONYMOUS HEMIANOPSIA 


Homonymous changes in the fields of each eye result from lesions of the visual 
pathway posterior to the chiasm. Hemianopsia occurs from lesions of the optic 


Fig. 1. Visual fields in suprasellar tumor. (Courtesy of P. J. Leinfelder, J. lowa M. Soc., 
1957, 47: 628) 
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Fic. 2A. Erroneous illustration of visual fibers in temporal lobe. B. Correct location of 
visual fibers from lateral geniculate body. (Courtesy of P. J. Leinfelder, J. lowa M. Soc. 
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Fic. 3A. Lesion in anterior part of visual cortex. B. Lesion in intermediate part of visual 
cortex. C. Tumor in midline involving cortex on either side. (Courtesy of P. J. Leinfelder, 
J. Iowa M. Soc., 1957, 47: 628) 











tract, lateral geniculate body, optic radiations and the calcarine area of the 
occipital lobe. It is usually stated that the more posterior lesions produce more 
similar defects in the two eyes. That observation, however, is relatively unim- 
portant, since involvement of the optic tract is comparatively uncommon. Per- 
haps 80 per cent of all cases of homonymous hemianopsia are produced by lesions 
posterior to the lateral geniculate body. 

The defects caused by lesions affecting the optic radiation are partially or com- 
pletely hemianopic or quadrantic in type. The quadrant loss is usually caused 
by a lesion in the posterior portion of the temporal lobe. This is the so-called 
Meyer’s loop syndrome. Unfortunately, many illustrations of the visual path- 
way grossly exaggerate the relationship of the visual fibers to the temporal 
horn of the lateral ventricle. Those that show visual fibers extending to the 
anterior tip of the temporal horn are inaccurate, since their true extent is barely 
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over the atrium-temporal horn junction. The fibers associated with the temporal 
horn are components of the auditory pathway. 

Hemianopic defects may be accompanied by other manifestations of brain 
injury. Thus, right homonymous hemianopsia may be associated with aphasia 
because of injury to the sensory areas for visual and auditory recognition in the 
left parietal lobe. Furthermore, involvement of the general sensory pathway is 
often accompanied by homonymous hemianopsia because of the proximity of 
the general sensory fibers in the posterior limb of the internal capsule to the 
geniculo-calearine pathway. Sensory and motor disturbances of the arms and 
legs may also occur, and sometimes hemiparalysis is associated with homonymous 
hemianopsia. Then there is a temptation to place the lesion at the base where 
the optic tract swings around the cerebral peduncle and the contained motor 
pathway. Experience shows that the usual cause for such a syndrome is hemor- 
rhage or tumor in the temporo-parietal lobe. 


LESIONS OF THE OCCIPITAL LOBE 


Sparing of the macula is often associated with disease of the occipital termina- 
tion of the visual pathway. However, there are much more reliable signs of dis- 
ease in the calearine area that can lead to more precise information concerning 
the position and type of lesion. Macular sparing is a component of the hemianop- 
sia produced by occlusion of the posterior cerebral or calcarine artery because 
these arteries supply all of the visual cortex except that at the tip of the occipital 
lobe. Since this represents the macular area, it is spared, and if the lesion is bi- 
lateral, all the field except the central 10 degrees is destroyed. Similarly, injury 
to the tip of the occipital lobe destroys the central vision in the homonymous 
central field of the opposite side. In other unilateral lesions of the occipital lobe, 
macular sparing may or may not occur. Lesions of the anterior part of the cal- 
carine cortex of the occipital lobe exclusively affecting the more peripheral por- 
tions of the visual pathway would produce such sparing because the posterior 
pole of the occipital lobe is not involved. Involvement of the entire occipital 
lobe—as by extirpation—may or may not be accompanied by macular sparing. 
This, however, also applies to homonymous hemianopsia from lesions in other 
areas besides the occiput, and even to bitemporal hemianopsia. The explanation 
is not known. 

Occipital lobe lesions frequently result in partial defects of the visual fields 
—particularly in the early stage of tumors because localized regions of the cal- 
carine cortex are involved. Thus, homonymous scotomas occur. When lesions 
in the midline between the occipital lobes grow to larger size, the midline may 
be crossed and compression of the visual area on both sides may occur. Then, 
oblique or some form of bilateral homonymous defects are demonstrated. This 
can occur only when there is a midline lesion between the occipital lobes. 











THE PUPIL 


INVESTIGATIONS INTO THE DYNAMICS OF THE HUMAN 
PUPILLARY REFLEX TO LIGHT 


I. THe Normat Course OF THE REFLEX AND ITs VARIABILITY 


H. DriscHen 


Pfliiger’s Arch. ges. Physiol., 1957, 264: 145-168 


INVESTIGATIONS INTO THE DYNAMICS OF THE HUMAN 
PUPILLARY REFLEX TO LIGHT 


II. Dynamic TypoLocy or THE Norma Licut REFLEX AND THE INFLUENCE 
OF THE VEGETATIVE DruGs 


H. DriscHeu 


Pfliiger’s Arch. ges. Physiol., 1957, 264: 169-190 


EXPERIMENTAL INVESTIGATIONS ABOUT THE LIGHT REFLEX 
OF THE HUMAN PUPIL IN RESPONSE 
TO SHORT LIGHT STIMULI 


H. DriscHEL 


Klin. Monatsbl. Augenh., 1957, 131: 740-755 


ON THE INFLUENCE OF NOVOCAINE ON THE KINETICS OF THE 
LIGHT REFLEX OF THE HUMAN PUPIL 


H. DriscHet AND G. H. ScHAUBITZER 


Klin. Monatsbl. Augenh., 1958, 132: 170-179 


ON THE INFLUENCE OF DIGITALIS PREPARATIONS ON THE 
KINETICS OF THE LIGHT REFLEX OF THE HUMAN PUPIL 


H. DriscuHet AND L. Zetrr 


Klin. Monatsbl. Augenh., 1958, 132: 305-311 


The purpose of the investigations described in the above articles is (1) to re- 
cord pupillary reactions to light in a larger number of normal subjects under 
standardized experimental conditions, (2) to study the “dynamic laws’ con- 
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tained in these records and define types of reactions, and (3) on the basis of 
these types, to “estimate the probable role of sympathetic and parasympathetic 
in the formation of the reflex.’’* 


METHODS 


Matthes’ photometric method, somewhat modified, was used to record the 
pupillary movements. A round beam of light from a tungsten source, passed 
through a dark red-infrared filter, was directed upon the subject’s eye so that 
the pupillary area and part of the iris ring were illuminated. The light beam 
passed through the circular opening in a ring-shaped infrared-sensitive photo- 
electric cell which, placed at a distance of 2 to 3 cm. in front of the eye, picked 
up the light reflected by the eye. The changes in photoelectric current, caused 
by contraction or expansion of the dark pupil, were amplified and recorded by 
means of oscilloscope and camera. 

For light stimulation, flashes of about 30-lux intensity and 1499 second dura- 
tion were produced by a tungsten bulb and camera shutter, placed in front of 
and slightly temporal to the examined eye and illuminating both eyes of the 
subject. 

Experiments were done in an incompletely darkened room. After 15 minutes 
of dark adaptation, 5 to 8 successive light reactions were elicited with intervals 
of 4 to 5 seconds. During the first 2 or 3 of these reactions, the recording amplifier 
was adjusted to obtain film records of about 20-mm. amplitude. These first re- 
actions were not recorded and the conclusions were based on the arithmetic 
mean values of the records of the remaining 2 to 5 reactions. In all, about 500 
subjects, mostly students of about 8 to 26 years of age, were examined. 

Pharmacodynamic studies were done by recording similar series of light re- 
flexes at various times after intravenous injection, or after conjunctival instilla- 
lation, of various drugs. 

To evaluate the records and make their statistical analysis possible, some of 
the time constants of the curves were measured, such as the latency period, the 
time required for the pupil to reach one-half of its contraction, the peak of con- 
traction, one-half of redilation and nine-tenths of redilation. These values were 
further used to obtain quotients, expressing the relation of these factors to one 
another. 


RESULTS 


The variations in the time constants of the pupillary reflex to light were found 
to adhere to definite patterns, i.e., such time constants as latency period or 
duration to peak contraction did not vary individually but did vary in combi- 
nation. According to the author’s terminology, the variations range from an 
extreme hyperkinetic type A (with long latency period, longer first half of con- 
traction, shorter second half of contraction and faster redilation) to the opposite 
extreme hypokinetic type B (with short latency period, shorter first half of con- 


*« |. die mutmassliche Rolle von Sympathicus und Parasympathicus bei der Reflex- 
gestaltung abzuschatzen.”’ 
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traction, longer second half of contraction and decreased redilation speed). It 
will be noted that the terms hyper- and hypokinetic somewhat paradoxically 
refer to the speed of redilation, not of contraction, primarily because the total 
duration of the reflexes was largely dependent upon the longer redilation time). 

Aside from these “simple aperiodic oscillations of the pupil” some subjects 
showed more complex forms of pupillary redilation with usually one, sometimes 
two or three additional oscillations. The additional redilation waves are called 
“secondary after-oscillations” (sekundire Nachschwankungen) and are likened 
to the periodically damped oscillations of technical regulatory devices. 

In the pharmacodynamic tests, it was noted that ephedrine hydrochloride 
changed the reflex form toward the hyperkinetic type (2 drops of 5 per cent 
solution conjunctivally in 10 subjects; 10 mg. intravenously in 2 subjects). 
Conversely, pilocarpine hydrochloride caused hypokinetic reactions (8 subjects, 
2 drops of 0.2 per cent solution conjunctivally). 

The effect of novocaine was similar to that of pilocarpine (2 drops of 2 per cent 
solution conjunctivally in 15 subjects or 2 ec. of 2 per cent solution intravenously 
in 10 subjects). The same was true of small amounts of homatropine (1 drop of 
1:2000 conjunctivally, 4 subjects), while an intravenous injection of 0.5 mg. 
atropine sulfate had the opposite effect (2 subjects). Two different preparations 
of digitalis (Argentonicum Stulln, 2 drops of 2 per cent solution conjunctivally, 
10 subjects, and Digitalis Knoll, diluted up to 1:100 in water, 3 subjects) ap- 
peared to act as a parasympathomimetic drug, probably by inactivation of 
cholinesterase. An intravenous injection of 50 mg. of Pendiomid, a ganglion- 
blocking agent (1 subject), or conjunctival instillation of 2 drops of Neo-synergen 
(2 subjects), did not show clearcut results. 


CONCLUSIONS 


The author concludes that the hyperkinetic type of light reflexes indicates a 
preponderance of the sympathetic over the parasympathetic influence while the 
hypokinetic type reveals relative strengthening of parasympathetic tone. He 
believes that all portions of the light reflex are equally affected by a shift in 
sympathetic-parasympathetic balance and rejects the findings of Lowenstein 
and others that during certain phases of the light reflex sympathetic and/or 
parasympathetic activation or relaxation plays a dominant role. Likewise, he 
believes that the gradual changes in reflex shape which Lowenstein recorded dur- 
ing longer series of light stimuli, probably are caused by retinal adaptation and 
not by changes in the nervous centers of control. 

The possible existence of a double (sympathetic-parasympathetic) innervation 
of both the sphincter and the dilatator of the pupil are discussed, as well as the 
“successive induction” theory (sukzessive Induktion) proposed by Hufschmid 
and Rummel. In this theory, a complex interrelation of sympathetic and para- 
sympathetic nervous centers is assumed, whereby the various centers in the 
cervical cord, midbrain and interbrain lose and regain their “independence” 
and increase and decrease their “tone’’.* The author believes that such a theory 


* For a discussion of this theory, see Surv. Ophth., 1955, 1: 262. 
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would easily explain his hyper- and hypokinetic reflex types and some of the 
“secondary after-oscillations” of the light reflex and the drug curves, especially 
if such concepts as “degree of coupling of the induction processes’ 
(Kuppelungsgrad der Induktionsprozesse), “tonic over- or undervalue of the 
partners” (tonusmissige Uber- oder Unterwertigkeit der Partner) or “repeated 
reciprocal induction processes due to decreased intracentral coupling” (mehrfsche 
Wiederholung wechselseitiger Induktionsprozesse infolge verminderter intra- 
zentraler Dampfung) are assumed. The author is aware of the fact that these 
concepts have not yet been established. 

As to the drug curves, the reflex changes after administration of ephedrine on 
the one hand and pilocarpine on the other, appear to prove the interpretation 
of the hyper- and/or hypokinetic types as caused by sympathetic, and/or para- 
sympathetic preponderance. Accordingly, novocaine appears to have a para- 
sympathomimetic effect. The same is true of digitalis, while small amounts of 
atropine are thought to have an adrenolytic action. Since larger amounts of 
atropine appear to work in the opposite direction, a pharmacologic 
“amphotropism” is suggested for atropine. 


Comment. Matthes’ method, as used by the author, has the advantage of rendering 
very accurate information on the time constants of pupillary movements. Such results 
as (1) the determination of the exact latency of the light reflex in a large number of healthy 
subjects, (2) the demonstration of interrelations between various time characteristics of the 
reflexes, or (3) the demonstration that all time characteristics of a normal reflex vary 
within certain limits, are valuable contributions. 

The method, however, is inaccurate regarding the pupillary size and amplitude of the 
movements, mainly because of differences in optical conditions from patient to patient. 
The author is aware of this shortcoming. He attempts to turn it into an asset by changing 
the amplification of his instrument to obtain an arbitrarily chosen amplitude for all reac- 
tions, and by concentrating his attention on the time element of his curves. 

In our opinion, this limitation is unfortunate and, for clinical purposes, impossible. 
The dynamic structure of pupillary movements cannot be determined if accurate observa- 
tion is limited to either time or space. For example, a pupil may be small because of para- 
sympathetic irritation, sympathetic paralysis or a supranuclear lesion. It is impossible to 
differentiate between these causes of miosis without a record of the pupillary movements 
which accurately shows the time-space relations of the reflex shape. While the statement 
“T walked a mile” does not convince us of the athletic prowess of the speaker, inasmuch as 
it may have taken him a day to do so, the opposite statement “I walked 10 minutes’’ is 
equally uninformative without knowledge of the distance covered. 

As regards the pharmacodynamic experiments, we believe the author’s conclusions 
to exceed the reliability of his method. He stresses that a dynamic method is superior to 
mere observation of the pupillary diameter for the purpose of detecting drug action and, 
to a certain extent, this is true. A small amount of an autonomic drug may not cause much 
change in the pupillary diameter but its action may be revealed with great delicacy by 
slight changes in pupillary reflex shape. However, this great sensitivity of the iris to any 
form of stimulation may lead to dangerous conclusions if precautions are not taken to 
differentiate between spontaneous fluctuations and specific experimental results. When a 
pupil and its reactions are observed over a longer period of time, changes in innervation, 
caused by extraneous, sensory or psychologic stimuli may lead deceptively to the mistaken 
assumption of a specific drug action. 
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In the curves given by the author for the pupillary reflex changes after administration of 
various drugs, a peak of supposed drug action is usually found after about 3 to 4 minutes, 
Since apparently no wetting agent was used, we fail to see how the drugs could have en- 
tered the eye in sufficient quantity to produce a maximal response in so short a time. In 
addition, these peaks of action often are followed immediately by drops approaching 
baseline and by later changes in the original or the reversed direction. The author calls 
these oscillations “after-oscillations” and likens them to the “damped oscillations” of 
technologic devices, even though many of the pupillary changes are irregular in duration 
and amplitude. 

In our pharmacologic experiments in which records were taken of the two pupils 
simultaneously, while the drug was instilled unilaterally,! we often observed fairly large 
oscillations in pupillary diameter and reflex characteristics. We have found these changes 
to be connected with the general condition of wakefulness or sleepiness, comfort or dis- 
comfort, tension or relaxation of the subject. They were invariably bilateral, i.e., affected 
the treated and the untreated iris. In contrast, the unilateral drug action, expressed by 
the developing inequality in size and reactions of the two pupils, developed steadily. 
Though somewhat affected by the general ups and downs, the difference between the two 
pupils never increased or decreased in the manner suggested by the author’s graphs. 

For these reasons, the author’s surprising conclusions that novocaine has a parasym- 
pathomimetic action, and small amounts of atropine have an adrenolytic effect, must be 
regarded with utmost reserve. 

The author agrees with Ciippers? and Petersen* when he stresses that light stimuli of 
1-second duration, as used in our laboratory (compared to 1/100 second in his work), are 
“unsuitable” for the production of a true reflex. He argues that during longer stimuli, 
retinal adaptation sets in and may distort the result. In particular the gradual changes in 
reflex shape which we have observed during longer series of light reflexes, and which I have 
named “fatigue” phenomena—among other reasons because they are accentuated when 
the subject is tired—are, in his opinion, most likely caused by retinal adaptation and not 
by changes in the nervous centers of pupillary control. However, he does not attempt to 
prove these assumptions and is evidently quite unaware of our repeated publication of 
facts which disprove it.*: > Some of these facts are: 

(1) When one eye of a subject, e.g., the right eye, is exposed to a series of bright light 
stimuli while the left eye remains in darkness, the light reflexes gradually change in 
amplitude and shape. When the light stimulus is then shifted to the left eye (during a 
dark interval, unnoticed by the subject), the first pupillary response to light shining upon 
the left eye invariably shows the same degree of “fatigue” as the last reaction elicited 
through the right eye. If retinal adaptation were the cause of the changed reflex form, 
why was it not restored when the dark adapted retina was substituted for the previously 
stimulated one? 

(2) When a sensory stimulus, such as a sudden sound, is interposed between two light 
stimuli of a series, at any stage of reflex fatigue, the pupillary reactions can be restored to 
the form shown by the first reflex. How could retinal adaptation possibly be removed by 
a sound stimulus? 

(3) In animal experiments, we can prevent fatigue of the light reflexes or restore the 
fatigued reflex, at will, by electrical stimulation in the interbrain. Conversely, in animals 
with lesions in certain nervous centers, the light reflex permanently shows the shape nor- 
mally seen during fatigue only, and no reintegration can be produced by sensory stimuli. 
If we can thus produce or reverse these changes of reflex shape by central nervous inter- 
vention, we are justified in assuming that normally, the same nervous centers play a part 
in their production or reversal. 
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The author’s objection that a light reflex elicited by a stimulus of 1-second duration 
“looks forced”’ and unnatural and does not reveal the true reflex form “purely according 
to its inner law” (rein aus seiner inneren Gesetzmissigkeit heraus) is teleologic and without 
physiologic meaning. 

In our experience, short stimuli, unless overpoweringly intense, do not engage all the 
motor units of the sphincter. The reactions to short stimuli are considerably less ext :nsive 
than those to longer stimulation. In clinical cases with damage to the sympathetic or the 
supranuclear inhibitory pathways, responses to short stimuli often appear almost normal, 
while the pathology is clearly revealed when a maximal contraction is brought about by 
longer stimulation. We therefore include longer stimuli in our routine clinical examina- 
tions. 

In view of the author’s argumentation it appears useful to consider the question: 
What is our main purpose when we examine the pupil? 

When a patient enters the office with a problem concerning his pupils we want to know 
(1) whether his pupils are normal, (2) whether an existing abnormality is functional or 
organic, (3) where the disturbance is located, and (4) whether it is irritative or destructive 
in nature. 

We can answer these questions only under the following conditions: 

(1) We must record the movements of both pupils simultaneously, whereby both the 
time and the amplitude functions of the records must be accurate. 

(2) In order to interpret our records, we must know the effect of lesions within the 
pupillary reflex pathways or centers upon the pupillary reflex shape. This knowledge can 
be obtained only by (a) experiments on animals in which the various nervous structures of 
pupillary control are stimulated or destroyed and the effect of these operations upon the 
pupillary reactions is recorded, or (b) the natural counterpart of such experiments, i.e., 
examination of patients with clinical lesions at known sites. Such knowledge cannot be 
obtained by statistical analysis of normal material. Neither will theories involving “feed- 
back mechanisms,” “damped oscillations,” “degree of coupling of induction processes,” 
“tonic over- or undervalue,” “decreased intracentral damping” or “synergism of the 
antagonists in respect to total function” shed much light upon our clinical problems. 

The history of the investigation of the pupil and its abnormalities is old and our knowl- 
edge of some basic facts is well founded, both by experiment and clinical experience. This 
knowledge is ready for clinical application. New investigations, as well as clinical tests, 
should be based upon existing information and should be carried out with adequate instru- 
ments. 

The experimental standard of the author is excellent, though his instrument is not 
suitable for clinical use. His findings, as stated before, are partly new and are of value. 

But his theories go far beyond the solid ground of proven facts. He considers and adopts 
many hypotheses which he does not even try to verify. For example, the single phrase 
“repeated reciprocal induction processes due to decreased intra-central coupling (damp- 
ing)” (mehrfache Wiederholung wechselseitiger Induktionsprozesse infolge verminderter 
intrazentraler Dampfung) contains no less than five assumptions, namely: (1) that a 
reciprocal induction of nervous centers—some of which have never been shown to be 
anatomically connected—exists, (2) that “intracentral damping” exists, (3) that this 
“damping” would be reduced, (4) that the assumed “induction processes” would then 
reverberate repeatedly in the manner of an insufficiently damped oscillating motor, and 
(5) that such reverberation would cause pupillary oscillations. No hint is given how these 
assumptions might be verified. 

Such accumulation of unsupported definitions and conjectures is confusing. 

Orto LOWENSTEIN 
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THE OCULAR MUSCLES 
PLEOPTICS 


JoHuN Foster 
Leeds, England 


Tr. Ophth. Soc. U. Kingdom, 1957, 77: 645-651 


Original monograph, ‘“‘Die Pleoptik umfasst die gesamte Amblyopiebehandlung”; 
Alfred Bangerter, Karger, 1953 


Monocular amblyopia occurs in about 1.5 per cent of the population. Ltitle 
recognition has been given to the fact that the visual failure has two components 
(1) sensory, and (2) psychologic; treatment has been limited to occlusion for the 
first component only. 

In his analysis of 425 cases Clarke found that to get a reasonable return for 
the efforts expended in occlusion, treatment should be started before a patient 
reaches the age of 4 years and cease when he is 7 years old. 

Bangerter’s book, Amblyopiebehandlung, was a manifesto against limiting 
amblyopia treatment to occlusion. He invented the word “Pleoptik” to include 
all forms of amblyopia treatment and his methods tended to replace occlusion 
by active exercises to counter the psychologic or morphoscopic component of the 
trouble. These exercises associated the use of the amblyopic eye with that of the 
hand, ear and memory over as many as 120 sessional treatments per case. He 
also dazzled the false macula prior to the exercises with a modified binocular 
ophthalmoscope, the “‘Blendreizgerit”’ or “Kontrastreizgerat,” describing this as 
passive treatment. It is interesting to note that the 1954 edition of Amblyopiebe- 
handlung devotes 3 per cent and the 1955 edition devotes 12 per cent of its space 
to passive methods. 

My experience lies with the pleoptic methods of Dr. Ciippers of Giessen. 
Ciippers stresses that his methods are all based on physiologic facts that have 
not been hitherto utilized. 
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The first and most important is that with his ‘““Visuskop’—an ophthalmoscope 
that projects a black star (which the patient is asked to fix) on the retina, some 
50 per cent of all monocular amblyopes can be shown to fix eccentrically. This 
is a rather startling statement to synoptophore users who find false maculas in 
only 3 per cent of amblyopes. Ciippers states that to occlude these cases before 
centralizing the fixation ‘‘is not only cruel but useless, as it confirms the eccen- 
tricity” and the visual acuity can never be raised above the inherent acuity of 
the eccentric area of retina employed for fixation. 


TECHNIC OF ‘‘VISUSKOP”’ 


This consists of occluding the good eye momentarily, dilating the amblyopic 
pupil, identifying the macula through a green filter, rotating a disk which pro- 
jects the black star on the retina, asking the patient to fix it, and then rotating 
a further disk projecting a grid by which the distance between the star’s shadow 
and the position of the macula can be measured. 

Some idea of the accuracy of the method can be obtained from the following 
figures. The squares with thick outlines on the grid represent a distance of 0.3 mm. 
(in angular displacement 1° 10’) a point on the retina 5° from the macula has a 
maximum acuity of 6/24. 

The Visuskop enables us to divide cases into the following groups: 

(1) Patients over 11 years of age with squint. As these patients are too old 
to be taught to fuse, restoration of vision would only cause diplopia. They should 
be left untreated if a squint is present. 

(2) Macular fixation: (a) If the patient is under 7 years of age, occlude the good 
eye. (b) Adults whose good eye has been destroyed by an accident or disease 
recover more quickly if Euthyscope and Haidinger treatment (described below) 
are used in addition. 

The Visuskop has an interesting application in helping to distinguish true from 
simulated amblyopia in an eye with poor vision. When its fellow has been 
destroyed by an accident either the fixation will be consistently eccentric or if 
it is true amblyopia some recovery of vision (although slow) should take place. 
A persistently low acuity and central fixation in a physically normal eye is not 


TABLE 1 


Monocular Amblyopia 








Author 





Hugonnier Thomas \cuppers and Sevrin| Krajevitch 
Result of Treatment } | | 





No. of Cases 











| | % 200 19 
| % | % % % 
Failure 27 53 2 5 
Improved 24 21 18 10 
Success 29 26 80 80 
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proof of malingering (as the restoration of central acuity in such eyes without 
Visuskop treatment may be very slow), but it is certainly grounds for suspicion. 
(3) Evasive fixation (occlusion of the good eye with Visuskop control to make 
sure fixation of the amblyopic eye is not becoming eccentric). 
(4) Eccentric fixation (occlusion is applied to the amblyopic eye until 
Euthyscope treatment has rendered fixation as true amblyopia. 


TECHNIC OF THE EUTHYSCOPE 


Superficially the Euthyscope technic of Ciippers sounds like that of the 
Blendreizgerat of Bangerter, which dazzles the false macula. A little considera- 
tion shows that the principles are much more intricate. The instrument is an 
ophthalmoscope with a specially wide angle of projection (30°), a specially 
powerful light, and a lens system separated from the Rekoss disk to focus a 
5° black spot on the macula under direct vision. 

In patients under 6 years the method is useless because of lack of attention; 
in “squinters” past 11 years of age it is useless as fusion will not develop. 

The slide controlling the polaroid filter is pushed up out of the way and the 
lens system in front of the sight hole focusing the black spot is set to the patient’s 
refraction. Having dilated the pupil of the good eye and occluded the other, the 
macula is identified with the green filter in situ. The disk projecting the black 
spot is then rotated into position displacing the green filter and the black spot 
is held on the macula while the illumination is increased to the maximum the 
eye will tolerate for half a minute. The patient then sees a positive after-image, 
ie., a dark center with a bright edge (a tinge of color indicates the light was 
too strong); this changes to a negative after-image of a clear center with a gray 
edge. The patient is then asked to fix a green spot on a gray screen “through the 
clear hole.” This is done as a demonstration to the patient and the process is 
then repeated with the amblyopic eye. 

Here the negative after-image is of slower development and it may be neces- 
sary to stimulate it by the “flasher” —an apparatus based on Hering’s discovery 
that blinking accentuates the after-image. The apparatus consists of a 100-watt 
lamp flashed on and off the gray screen by an automatic switch. This switch 
can be adjusted to produce rapidly alternating intervals of darkness and light. 
Where the negative after-image is elicited only with difficulty, the dark phase 
is made longer than the bright, and as the facility increases the light phase is 
increased in length. Where a negative after-image cannot be elicited, organic 
damage to the macula may be postulated and treatment may be discontinued 
as it is useless. Where successful, the light zone characterizes the direction 
straight ahead. The patient is urged (1) to center this on a 4-inch cross a meter 
away on a large white screen; (2) to center it on the small yellow propeller of a 
“Haidingers brush” on the Coordinator; (3) to move the head so as to center 
the Haidinger’s brush on the drawing of a three-engined plane. 

Haidinger’s brush (Polarizations buschel) is an entoptic phenomenon shown 
only by the macula, probably because of the presence there of dichroic fibers. 
It consists of a brushlike appearance when the eye looks at the blue light through 
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TABLE 2 


Binocular Amblyopia 





Type No. of Cases Sessions Acuity Gain 





(Minimum Separation) 
Nystagmus 12 28 0.46 
Nystagmus (cataract) 12 97 0.25 
Nystagmus (various) 7 49 0.4 





a polaroid filter; like all entoptic disorders it is transient. Ciippers has arranged 
for the polaroid plate in his Coordinator to be rotated; this gives the brush the 
appearance of a rotating yellow propeller. The device can be used as a form of 
macular training in itself by urging the patient to arrange the eye so that the 
propeller overlies the object looked at. 

As soon as fixation has been consistently true under Visuskop observation for 
several days, the use of the hand can be coordinated with that of the eye by 
asking the patient to place a pencil on the “propeller” center on the different 
engines, or on spots the size of sixpence arranged at regular intervals on the 
outline of an animal. 

It should also be noted that until this stage is reached, the amblyopic eye is 
kept occluded except actually during the after-image treatment. After this stage 
has been reached the good eye is occluded. It is from this point that the acuity, 
as measured by the minimum separation, tends to improve. At the same time, 
a curious difference may be evident between the angular and the morphoscopic 
visual acuity, i.e., between the acuity with Landolt’s rings and letters (the former 
according to Krajevitch being 10 times as good as the latter so that a patient 
with vision of 6/6 on the Landolt rings will have 6/60 only when tested by 
conventional letters). 

This difference which is variously described as owing to “failure of the visual 
Gestalt,”’ or to “lack of development of the optical Engram” (and attributed to 
inhibition at the synapses between the visual area of the brain and the associa- 
tion areas) would appear to support the existence of visual agnosia as a symptom 
distinct from visual failure and mental defect. 

Munk propounded this idea in 1881 when he found that dogs after extirpation 
of part of the visual cortex could perceive and avoid objects without recognizing 
them. Later, Siemerling claimed to produce this phenomenon in normal people 
by reducing the vision to 4%» of normal in sodium light and denied the existence 
of visual agnosia without associated visual or mental defect—a view echoed by 
Bay in 1953. 

Some idea of the effort involved in obtaining successful results is conveyed by 
the fact that patients may be kept in the clinic at Giessen for as long as 3 months, 
treatments being given twice or even three times a day. Dr. Hugonnier’s series 
includes 3 uniocular patients in whom the amblyopia had not improved from 
0.1 after destruction of the other eye; the final vision in these cases was 0.9. 

The provision of a position in free space of a point of fixation (via the 
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Euthyscope after-image) has also allowed improvement of acuity in cases of 
binocular amblyopia, as witness the results of Ciippers and Sevrin below. 

Taking a wide view of these methods, it will be seen that if they are adopted 
ophthalmologists will have to take a greater share in the treatment of amblyopia, 
or in teaching orthoptists how to use the ophthalmoscope—an instrument hither- 
to regarded as outside their province. 

Another interesting point raised is that concerning the relationship of ambly- 
opia and A.R.C. (abnormal retinal correspondence). 

Travers has suggested that abnormal retinal correspondence (in its widest 
sense) and amblyopia are mutually exclusive as 75 per cent of convergent alter- 
nators have A.R.C. (Adler and Jackson). A difficulty in accepting this (Adler 
and Jackson) is that only 43 per cent of amblyopic monolateral convergent 
squints have normal retinal correspondence. It is possible that, as Hugonnier has 
found eccentric fixation with acuity as high as 6/12, some of these patients were 
actually eccentric fixers and not cases of abnormal correspondence at all. 


Comment: The subject of pleoptics is a particularly timely one as it comprises along with 
the A and V syndromes one of the hottest topics in ocular motility. Starting with Banger- 
ter’s monograph in 1953 and followed shortly by reports of Ciippers’ method, the treat- 
ment of amblyopia is undergoing a marked change. Pleoptic clinics are springing up in 
this country and abroad. To my knowledge no one here has used Bangerter’s method 
because of technical difficulties but many are trying the method of Ciippers. Both will be 
discussed at the coming International Congress of Ophthalmology in Brussels where we 
may learn more about them. The author describes in English the two instruments devised 
by Ciippers. The first, called the ““Visuskop,” is a projecting ophthalmoscope that enables 
him to tell if the amblyopic eye has central or eccentric fixation. With it he finds that a 
startling 50 per cent of all monocular amblyopes have eccentric fixation. The second 
is his ““Euthyscope” which projects a 30° field of bright light with the center blacked out to 
produce a negative after-image at the macula. This is the opposite approach to Banger- 
ter’s in which the eccentric area is exhausted by focusing a bright light on it in the hope 
the patient will shift fixation to the fovea. Both methods utilize a tremendous amount of 
effort and time as patients may be kept at the clinic at Giesson for a long as three months 
receiving two or even three treatments a day and Bangerter gives as many as 120 treat- 
ments. Both methods are theoretically interesting, but I doubt their practical usefulness 
in this country. In the first place, we do not find 50 per cent of monocular amblyopia 
with eccentric fixation that does not respond to standard forms of occlusion of the non- 
amblyopic eye. This raises the question of false-positive eccentric fixation. Secondly, 
such methods as complete or temporal occlusion of the amblyopic eye until central fixation 
is achieved is reported to help many cases without the necessity of a long series of treat- 
ments. Thirdly, when active treatment in the orthoptic clinic, plus home training stressing 
hand and eye coordination are utilized, our percentage of failure approximates the ones 
reported in this article. Finally, the age of our patients is generally too young for these 
types of treatment. 

The major gain of all this is a reawakening in our thinking about amblyopia. If we can 
achieve a simple and foolproof method of diagnosing eccentric fixation and then a simple 
method of eliminating it, our percentage of successfully treated amblyopia should ap- 
proach the correct figure of 100. 

Puiuie Knapp 
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AMBLYOPIA EX ANOPSIA (SUPPRESSION AMBLYOPIA) 


A PRELIMINARY ReEpPoRT OF THE More Recent MeEtuHops oF TREATMENT 
oF AMBLYOPIA. ESPECIALLY WHEN ASSOCIATED WITH ECCENTRIC 
FrxaTION IN CASES OF STRABISMUS 


S. Maywec Anp H. H. Massie 


The Orthoptic Department of the High Holborn Branch of Moorfields Eye Hospital, 
London, England 


Brit. J. Ophth., 1958, 42: 257-269 


The after-image method of treatment of amblyopia ex anopsia developed in 
1954 by Ciippers of Giessen, Germany, was used in treating 50 patients, from 
4 to 13 years of age, at the High Holborn Branch of Moorfields Eye Hospital. 
The patients selected for this treatment had not responded to occlusion of the 
fixing eye, although in some cases it had been carried out for 1 to 8 months. 
Eccentric fixation was present in the amblyopic eye in 38 patients; the remaining 
12 had central fixation. The age at onset of the squint varied from birth to 3 
years. Many of the patients had been treated surgically and all had been clas- 
sified as being satisfactory cosmetically. 

The first stage of the treatment consists of total occlusion of the affected eye 
for a period of from 3 to 4 weeks. When the fixation has become central, or is 
seen to be moving towards the fovea, the occlusion is changed to the unaffected 
eye, and pleoptic exercises are given. The after-image is produced with the 
Euthyscope, with the pupil of the amblyopic eye fully dilated. First the macula 
is found with the green filter, then the color of the light is changed so that the 
macula is protected by the unilluminated area and a circular area of retina 
around the macula is stimulated; the light of the Euthyscope, a 12- to 15-watt 
bulb, is projected on to the retina for 15 to 30 seconds; this results in the forma- 
tion of an after-image corresponding to the area of retina stimulated. The after- 
image is either positive or negative depending on the intensity of suppression; 
it is usually positive at first and becomes negative later. The formation and 
observation of the after-image is facilitated by means of a flashing illumination 
on a white wall in the testing room, the dark and light periods of the flashing 
being regulated independently. 

The Coordinator is used for cases in which the fixation is near the macula and 
in which the after-image unavoidably covers the fovea as well as the eccentrically 
fixing point. It is also used in the later stages of the treatment of eccentric fixa- 
tion after treatment has been begun with the Euthyscope. The patient is instruc- 
ted to observe Haidinger’s brushes and to bring and maintain them onto a 
fixation object controlled by his own hand. The Coordinator helps by showing 
the main projection of the macula outside the eye, and therefore is used to assist 
the restoration of foveal fixation, as well as to reeducate the coordination of eye, 
hand and brain. 
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Inpatients were treated daily and outpatients were treated three times a week; 
each period of treatment lasted 30 minutes. Longer periods were found to be 
unsuitable because the patients became fatigued and could no longer cooperate 
sufficiently. After treatment had been completed, the improvement was as- 
sessed according to the visual acuity attained for distance: (1) none, less than 
6/36; (2) slight, between 6/36 and 6/18; and (3) satisfactory, 6/12 or better. 
The results were judged on the “cortical” rather than the “angular” visual 
acuity. The cortical visual acuity represents the ability to read a whole line of 
Snellen’s test types accurately, whereas the angular visual acuity is the ability 
to read one letter per line. In suppression amblyopia, the angular visual acuity 
is usually better than the cortical. Near vision was judged separately and the 
improvement was assessed as follows: (1) none, less than N. 36; (2) slight, be- 
tween N. 36 and N. 12; and (3) satisfactory, N. 10 or better. According to these 
criteria, satisfactory results were obtained in 38 patients, in whom the vision 
improved to 6/12 and N. 10 or better after treatment. 

The amount and duration of treatment depended on the degree of improve- 
ment obtained, and treatment was continued until it was clear that no further 
progress was likely to be made, or that it would be so slow as to be uneconomic. 

The number of treatments necessary ranged from 5 to 53, the average being 
between 20 and 30. On the whole, less treatment was required for younger pa- 
tients, particularly between the ages of 5 and 7 years, because they responded 
more quickly provided that their cooperation could be maintained. This is at 
variance with the opinion of Ciippers, who maintains that older children are 
more responsive to treatment. Patients with central fixation responded more 
quickly than those with eccentric fixation, and there was a more rapid response 
in those who were given daily treatment. The cases assessed as showing no im- 
provement were mainly those in which there was a lack of cooperation on the 
part of the patient, or parent, in carrying out the treatment. 

Better and quicker results were obtained in patients who had not had any 
previous occlusion, even when fixation was sufficiently eccentric to be diagnosed 
by the cover test alone. In any case of amblyopia, therefore, a diagnosis of the 
type of fixation present should be made before occlusion or any other form of 
treatment is carried out. If adequate treatment is given, eccentric fixation will 
not be apt to return once central fixation has been established, nor will the visual 
acuity developed be likely to become grossly reduced later on. Follow-up of 
these cases, however, will be needed to show whether these opinions are correct. 


Comment: This is a very well documented report on the treatment by the method 
devised by Ciippers of 50 patients with amblyopia that had not responded to occlusion of 
the nonaffected eye for periods of 1 to 8 months. Unfortunately, no details on the type of 
occlusion or the faithfulness with which it was carried out are given. The authors report 
satisfactory success—cortical visual acuity of 6/12 or better—in 10 of 12 patients with 
central fixation for distance, and in 12 of 12 for near vision. In this country where tele- 
vision is so universal, more stress on having the patient watch television from a distance 
might have supplied the inducement to develop clear distant visual acuity so that all 12 
patients would have had satisfactory results for distance also. Similarly in 38 patients 
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with eccentric fixation, 18 showed satisfactory results for distance whereas 29 did for near 
vision. These results certainly show that this is a highly successful method of treating 
amblyopia that has failed to respond to routine occlusion of the nonamblyopic eye. I 
trust that this study is being continued and hope that a control series will be run utilizing 
other active measures for the treatment of amblyopia so that one can more accurately 
evaluate this method. 


Paiuie Knapp 


BILATERAL SIXTH-NERVE PARESIS SIMULATING DIVERGENCE 
PARALYSIS AND ITS SURGICAL CORRECTION 


E. Howarp BEDROSSIAN 
Philadelphia, Pennsylvania 
Am. J. Ophth., 1958, 45: 417-423 


Divergence paralysis is sometimes confused with bilateral sixth nerve paralysis. 
Theoretically, the two conditions should not be hard to differentiate. A review 
of the reported cases of divergence paralysis, however, makes it strikingly clear 
that accurate fields of fixation have been neglected in most of the cases, and that 
many cases of minimal bilateral sixth nerve palsy are misdiagnosed as diver- 
gence paralysis. The examiners base their finding that abduction was normal on 
a gross rotation of the limbus to the lateral canthus, which is not accurate 
enough to show minimal defects in abduction. The normal field of fixation is 
said to be about a 50-degree circle. The author’s experience is that normal ab- 
duction is actually about 10 degrees greater than adduction. In any case, how- 
ever, if abduction is less than adduction when measured on a perimeter, the 
presence of a lateral rectus muscle weakness must be assumed. 

Another factor which is frequently neglected and which is of great diagnostic 
significance is the presence or absence of horizontal nystagmus on extreme 
lateral gaze. In true divergence paralysis, nystagmus on lateral gaze should not 
be present, whereas in a lateral rectus muscle weakness there would be a muscle 
paretic nystagmus, present on end-gaze. 

The importance of understanding the syndrome of divergence paralysis is 
3-fold. First of all the ophthalmologist should be aware of the possibility of this 
condition and should recognize it as a neurologic entity which may be caused 
by any of several conditions (inflammatory and toxic diseases of the cerebrum, 
cerebral hemorrhage, head trauma, brain tumor, and endocrine disorders). 
Secondly, it should be differentiated from conditions such as bilateral sixth nerve 
palsy, convergence spasm, or a latent esotropia. This is important because the 
last two conditions are functional in type and require conservative therapy, 
whereas true divergence paralysis and bilateral sixth nerve palsies are organic 
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in nature and therefore may require more radical treatment. Finally, once an 
accurate diagnosis is made, specific treatment can be instituted. 

Treatment may be of three kinds: (1) The underlying cause, if found, must 
be removed or corrected; (2) symptomatic relief may be oftained by the patient 
from base-out prisms to be worn for distance only; and (3) both lateral rectus 
muscles may be resected if the underlying cause cannot be found or if it is a 
residual and stationary condition resulting from previous inflammation of the 
brain. Surprisingly enough, very few cases of so-called divergence paralysis have 
come to ocular muscle surgery. Obviously, patients with neurologic disorders 
should not undergo ocular operations until the neurologic condition has become 
stationary or has been cured. Many other patients are content with the sympto- 
matic relief provided by base-out prism hookover glasses worn for distance only. 
Operation, therefore, either is not accepted or not advised. 

If surgical correction is to be undertaken, it is hard to understand why weaken- 
ing of either medial rectus muscle, as sometimes carried out, should be considered 
for a condition such as divergence paralysis or minimal bilateral sixth nerve 
paresis. If accurate measurements are made and a definite diagnosis is estab- 
lished, it would seem more rational to perform a strengthening operation on 
both external rectus muscles in cases of this kind. The soundness of this reasoning 
is borne out by the excellent results obtained in two patients—a 49-year-old 
woman and a 19-year-old man—by operation on the muscles of divergence. The 
limited abduction was improved and the deviation was kept a comitant one, 
which it was to begin with in the first patient. The muscles of convergence were 
not tampered with in any way, and the position of the patients’ eyes in the near 
position was not altered in any way. This is an extremely important point, 
especially in persons of presbyopic age in whom the exophoria of presbyopia 
could be made much worse if the medial rectus muscles were weakened by an 
operation. 

More accurate diagnostic studies should be made in cases of this type in the 
future, since a better surgical result can be expected in cases of minimal bilateral 
sixth nerve palsy from operations improving defective abduction, as in these two 
patients. In true divergence paralysis, on the other hand, an equally good surgical 
result would not be expected, since this condition is a supranuclear defect with 
normal abduction to begin with. 


Comment: The author correctly emphasizes the difficulty that may arise in distinguishing 
between a divergence paralysis and paresis of both lateral rectus muscles. In many in- 
stances of divergence paralysis, if the patients are followed for a long period, a definite 
paresis of one or both the lateral rectus muscles may develop or the deviation may become 
noncomitant, indicating that it is no longer a supranuclear disease. The conditions are 
differentiated by measuring abduction and adduction on the perimeter and the author 
emphasizes that the abduction measurements are usually about 10 degrees greater than 
the adduction measurements. Additionally, he mentions the presence of a paretic type 
of nystagmus in the field of action of the involved muscle as suggesting a lateral rectus 
palsy rather than the supranuclear defect of divergence paralysis. 

Dr. Francis Heed Adler, in discussing this paper when it was presented before the 
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College of Physicians at Philadelphia, pointed out that although in divergence paralysis 
the diplopia increases with distance the angular deviation remains the same in all fields 
of gaze. In sixth nerve paralysis, the diagnosis depends on the fact that diplopia increases 
in the field of action of the paralyzed muscle no matter how minimal the paresis. Thus the 
diplopia increases when the object is carried to the right or to the left and on this basis, 
the distinction between divergent palsy and bilateral sixth nerve paralysis may be made. 
Adler further emphasizes that many of these cases may start out with midline cerebral 
lesion which gives rise to a divergence paralysis and that this lesion may spread to involve 
the sixth nerve nuclei with the development of a unilateral or bilateral sixth nerve palsy. 

Bedrossian feels that the plotting of fixation fields is more accurate than diplopia 
fields in the border line cases and that the finding of a paretic muscle type of nystagmus 
in these patients should be a signal suggesting careful analysis. 

Fundamentally, of course, the conditions are fairly closely related since the center for 
divergence seems to be located in the brain stem in the midline close to the sixth nerve 
nuclei. The observation in several patients who developed both a divergence paralysis 
and bilateral nerve-type deafness following head injury would suggest the divergence 
center to be located between the acoustic nuclei. 

In both divergence paralysis and sixth nerve paresis, resection of the lateral rectus 
muscles yields extremely good results with correction of the diplopia. Many other pa- 
tients, of course, are perfectly content to have their diplopia for distance corrected by 
means of prisms and surgery is never required. 

Frank W. NEWELL 





THE RETINA 
CHANGING CONCEPTS IN RETINAL DETACHMENT SURGERY 


P. Ross McDona.p 
Lakenau Hospital, Philadelphia, Pennsylvania 
Am. J. Ophth., 1958, 45: 940-943 (Editorial) 


Gonin, almost 40 years ago, first postulated and demonstrated the fundamental 
principles for reattachment of the retina. They were (1) recognizing retinal holes, 
(2) surrounding them with a choroidal reaction, and (3) allowing the retina to 
come in contact with the treated choroid. When the resultant scar tissue sealed 
off or isolated the retinal break from the surrounding retina, the patient was 
usually cured. Clifford Walker, in this country, was one of the pioneers and made 
a great contribution in instrumentation as well as the surgical application of 
Gonin’s principles. To him we are indebted for the Walker pin and a compact 
diathermy apparatus. In Europe, Gonin, Lindner, Weve and others contributed 
to our knowledge of this most serious ocular affliction. 
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For the first 15 years after Gonin’s treatise, ophthalmoiogists were concerned 
with the modifications of intrascleral diathermy, penetrating diathermy, and 
methods of evacuating subretinal fluid, as well as methods and charts for locali- 
zation of the retinal breaks. A few ophthalmologists attempted the more radical 
procedure of resecting a strip of sclera in order to shorten the eyeball. This 
operation had first been attempted by Mueller in 1903. For many years, however, 
the treatment of choice was to (1) surround the hole (or holes) with as much 
diathermy as possible, (2) evacuate the subretinal fluid from the sites of 20 to 
30 penetrating pins, (3) keep the patient in bed for 3 or 4 weeks, (4) prescribe 
pinhole goggles for 8 to 12 weeks—and (5) hope that everything was in order! 

The cure rate with this regime varied between 50 to 70 per cent depending 
upon the selection of cases, criteria of success, and the patience and skill of the 
surgeon. Though the recognition of retinal breaks was for many years heralded 
as the most important factor, there were many surgeons who were operating on 
the “geographic” principle—treat all the sclera underlying the detached retina! 

With the end of World War II, the ophthalmologists here and abroad could 
once again devote time to studying this crippling ocular disease. It had been 
recognized for some time that the causes of failure in retinal detachment surgery 
were unrecognized retinal breaks and inability to bring the retina in contact 
with the diathermized choroid. The first factor probably was caused by the 
so-called “pressure” under which many of us work, and also to our unfamiliarity 
with indirect ophthalmoscopy. There is no question that Schepens deserves full 
credit for reintroducing and stressing the importance of indirect ophthalmoscopy. 
To most American ophthalmologists, life was ‘‘too darn short’’ to fool with in- 
direct ophthalmoscopy! With it, and with experience, one undoubtedly could 
study the vitreous and peripheral retina more completely than with our battery 
or transformer-operated direct ophthalmoscopes. 

The second factor of the retina not coming in contact with the treated choroid 
was confirmed by improved biomicroscopic methods of examining the vitreous, 
pathologic studies of the vitreous (especially its role in the production of retinal 
detachments), and clinical observations. This led to many modifications of the 
classic diathermy operation for retinal detachment. 

The idea that we might be dealing with a shrunken retina, or traction on the 
retina by a shrunken vitreous, led to the adoption of more radical surgical pro- 
cedures. Most of these were modifications of the scleral shortening procedures 
attempted by a few radicals of the previous decade. Their reemployment was 
prompted by the factors already mentioned, as well as by more satisfactory 
anesthesia, instrumentation, and prevention of infection (and inflammatory re- 
action) with antibiotics and the judicious use of steroids. 

For several years the scleral resection procedure was used as a secondary or 
tertiary procedure, when conventional diathermy had failed, or as a primary pro- 
cedure in those cases where experience had shown that the prognosis with con- 
ventional diathermy was very poor. In 1945, Leopold was able to collect 121 
cases of scleral resection reported in the literature. A few years later, some 400 











sha 
fixe 
pat 


du 


cor 
the 
bei 


cor 


ny! 
of 1 
chc 
wit 
out 
ma 


the 


the 


noi 


aT a VT SS 


ao S we eee Oe UU 


@ 


y 
ll 

















CLINICAL PRACTICE 443 


cases were reported at one meeting—attesting to the increase in popularity of 
this procedure. 

The increasing acceptance of the scleral resection procedure was based on 
several factors. First, its success in cases where other methods had failed; second, 
if it were satisfactory as a secondary or tertiary procedure, why not adopt it 
as a primary procedure, when the operative technic is much easier to perform. 
Also, it appeared to be a logical procedure in high myopia; aphakia, with the 
shallow fixed detachments that did not settle with bed rest; in patients with 
fixed retinal folds; those with extensive peripheral degeneration; and, finally, in 
patients with large disinsertions, and so forth. 

The classic complete and lamellar scleral resection procedures aimed at re- 
ducing the scleral area, as well as reducing the volume of the vitreous chamber. 
This flattening of the scleral curvature made it easier for the retina to come in 
contact with the treated choroid. Another advantage of this procedure was that 
the diathermy applications could be more accurately controlled, since they were 
being applied to the bare choroid, or a thin sheet of sclera overlying the choroid. 
One did not have to contend with unknown thicknesses of sclera, which does vary 
considerably. 

The infolding procedures involving polyethylene tubing, plastic sheets, sclera, 
nylon, or chromic sutures, and so forth, differ from the above in that the volume 
of the vitreous chamber is more markedly reduced, and because of the augmented 
choroidal roll, there is little reduction in the inner surface that must be covered 
with retina. 

One of the complicating factors of the lamellar resection procedure and the 
outfolding procedures is that the scleral wall may be reduced so much that there 
may be too much slack in the retina and that it will not come in contact with 
the treated choroid despite adequate drainage of subretinal fluid. 

The advantage of the infolding procedure, incorporating some substance in 
the area of resection, is that by mechanically forcing the choroid against the 
retina an adhesive ring may be formed about or posterior to the hole, which will 
last until a firm scar is formed. With the more permanent type (that is, the com- 
plete encircling tube of Schepens, or the girdling suture of Arruga) the volume 
of the vitreous chamber is greatly reduced, and a more or less permanent new 
ora is formed in the region of the equator. By reducing the volume of the vitreous 
chamber, further detachment by vitreous contracture may be avoided, and 
multiple peripheral breaks—or large holes or disinsertions—may be walled off. 
The proponents of this procedure also feel that there is less destruction of the 
sclera with diathermy (since it is applied to the bed of the resection). Also, by 
mechanically forcing the choroid against the retina, one does not have to wait 
for delayed absorption of the subretinal fluid, and the patients can ambulate and 
get about in a matter of days, rather than weeks. 

There are some who have become so enthusiastic about this factor that they 
now have practically abandoned all scleral and intrascleral diathermy. In cases 
of small holes, with or without detachment, a scleral flap is prepared, diathermy 
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applied to the thin base of sclera, and the choroid invaginated by means of small 
pieces of tubing buried under the scleral flap. 

It must be remembered, however, that whenever sclera is resected or out- 
folded, there always is a reduction in the scleral area, and some infolding com- 
ponent. The extent of the latter will vary considerably as to the type of surgery 
performed. 

Since it is acknowledged that the vitreous plays a dominant role in the pro- 
duction of retinal detachments, it is only natural that attempts should be made 
to attack the problem with this in mind. Cutler and others have replaced opaque 
vitreous secondary to hemorrhage with fresh vitreous, but to Shafer must go the 
credit for arousing interest in the injection of fresh vitreous into the vitreous 
cavity to force the retina against the choroid. Though the principle seems sound, 
why did not saline or air, which have been used before, prove as effective? It 
may be that fresh vitreous has some lytic properties on diseased vitreous, and 
that vitreous adhesions are broken down. It probably is not as yet ready to be 
used as a primary procedure, though all who have tried it have undoubtedly had 
at least one or two remarkable results. 

Where do we go from here? “The old order changeth, yielding place to the 
new.” Let us not change too quickly! 

No matter what technic is used, one must localize the breaks and close them— 
or wall them off—with diathermy. The newer technics are no short cut to suc- 
cess. The preoperative examination may take as long or longer than the actual 
surgical procedure. There is no such thing as a simple retinal detachment; there 
are some that are easier than others, but one should not forget that simple dia- 
thermy may produce massive vitreous contracture, and that the injudicious use 
of penetrating pins may lead to the production of new retinal holes. One should 
also remember that idiopathic retinal detachments are bilateral in 25 to 35 per 
cent of patients. Though our concepts in treating these patients have changed, 
no new simple treatment or short cuts have been devised. There is no question 
that the operator should use the procedures that he is familiar with and with 
which he has had some measure of success. The present methods of therapy— 
with all the fancy infoldings, outfoldings, imbrications, and so forth—may 
eventually prove too radical. We need to know more about the currents used 
in producing our choroidal reaction. What frequency and what intensity produce 
the proper eschar, and do the least trauma to the vitreous. Should it be unipolar 
or bipolar? What is the role of vitreous implantation? Do we have substances 
that will liquefy the vitreous without disturbing the other components of the 
posterior chamber? There are a score of problems to be solved! 

With the increasing longevity of the population, the problem of retinal de- 
tachments will be even more serious. The efforts to thwart the degenerative dis- 
eases will undoubtedly be of some value in the treatment of patients with 
potentially weak retinas. If the patient should require surgical intervention, our 
treatment should follow accepted and proved surgical principles. The pioneering 
should be left to those with the clinical material to support or disprove their 
claims. We must be alert to changing concepts but not so radical as to jeopardize 
the patients’ chances for a successful result. 
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THE ROLE OF THE SCLERA IN OPERATIONS UPON SIMPLE 
DETACHMENT OF THE RETINA 


G. Biack 
Leeds, England 
Tr. Ophth. Soc. U. Kingdom, 1957, 77: 89-100 


The disadvantages of transscleral diathermy in patients with simple detach- 
ment of the retina can be overcome by the scleral flap method combined with 
surface diathermy. In addition, the ideals to be sought after in operations for 
retinal detachment can all be attained with this procedure. These ideals may be 
listed as (1) as little injury as possible to all the layers of the eye; (2) careful 
preoperative marking of the site of the tear on the globe; (3) accurate confirma- 
tion of the preoperative marking by a pilot diathermy that is effective and by 
careful ophthalmoscopy; (4) production of an adequate reaction in the choroid 
to cover the region of the tear; and (5) maximal evacuation of fluid. 

In the scleral flap method, a flap of sclera is defined with the tear occupying 
a central position beneath it. With a Bard-Parker knife the sclera is incised 
obliquely down to about three-quarters of its depth and the flap is dissected 
backwards. The lamella of sclera remaining attached to the choroid is thick 
enough to barely allow the dull color of the choroid to show through. The lamella 
must not be too thin, or it may be inadvertently punctured by the diathermy 
electrode. The dissection of the flap makes it possible to approach the choroid 
through a thin lamella of sclera of constant thickness. The vorticose veins must 
be defined and avoided, because injury to these veins causes troublesome bleed- 
ing which is difficult to stop. The sclera is insensitive to the passage of needles 
and to incision, and a flap of it can easily be raised in any predetermined layer. 
The dissection, once started, is rapidly extended and can be carried to the pos- 
terior pole and may be used in the treatment of macular holes. The flap can 
include the oblique muscle insertions in part or in whole. The remaining lamella 
of sclera attached to the choroid should be thick enough to maintain the normal 
convexity of the globe. At points the surface of the choroid may be exposed 
through alteration in the plane of cleavage, but this has no significance. The site 
of the tear can be marked on the sclera by the usual methods, or an assistant 
may view the tear with the ophthalmoscope and mark its position at the patch 
of light easily seen through the thinned sclera. Moreover, sclera thinned in this 
way can more easily be indented with a glass rod so that the region of the ora 
serrata can be observed for hidden tears. 

The diathermy current required is less than that needed by the usual methods. 
It is desirable to start at a low milliamperage such as 2 and gradually to increase 
it to obtain the desired effect; even with the reduced sclera, there is no constant 
effect. At the conclusion of the diathermy, the residual lamella may be trephined 
at various points and the fluid mopped up with absorbent plastic sponges. It 
seems to be important to extract as much fluid as possible, but it is apparently 
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not necessary to inject air for this purpose. Rather, it seems that the choroid 
is important in the absorption of residual fluid. Consequently, trauma to the 
choroid should be minimized and it is one of the advantages of this method that 
it reduces damage to the choroid and does not depress its absorptive capacity 
unduly. At the close of the operation, the flap is resutured into position with 
fine catgut. 

A modification of this technic is needed for eye shortening. In the standard 
operation, the flap of sclera need not be much larger than the area of choroid 
to be treated. Eye shortening procedures, on the other hand, must involve at 
least one third of the circumference of the globe to be effective. This procedure 
can be divided between opposite sectors of the globe to obtain effective and 
balanced shortening. After the section of a muscle or muscles the anterior bound- 
ary of the flap is defined by the knife. This lies 2 to 3 mm. behind the insertion 
of the divided rectus. The flap is defined by rectangular form and is dissected 
backwards as far as necessary. Mattress sutures of supramid are inserted near 
the attached base of the flap and in the anterior border of the scleral cleft. The 
area of the tear or suspected tear is treated with a light application of surface 
diathermy, the residual scleral lamella is then trephined at one or two places 
and the fluid is evacuated. Proportionately to the degree of collapse, the sutures 
are tied or if necessary they may be reinserted so that they can be fully tightened. 
On the assumption that in some of these cases there is a shrunken detached 
vitreous, the object is to reduce the capacity of the globe to fit the contracted 
vitreous and to evacuate any extra retinal fluid by tying the sutures. Before the 
sutures are tied, triangular pieces of scleral lamella may be excised at the limits 
of the rectangle to avoid buckling of the sclera at these points. 

During the past 18 months, 26 patients have been treated by the scleral flap 
method combined with diathermy. Successful replacement was obtained in 17, 
and partial success in 2. Modified lamellar sclerectomy was used in treating 14 
patients, with one successful replacement and two improvements. The large 
number of failures can probably be explained by the fact that the most severe 
and generally hopeless cases were chosen for treatment by this method. Reports 
from other surgeons indicate that their results are superior to those in this series, 
and it would therefore be unwise to condemn this method of lamellar sclerectomy 
on the basis of the author’s results. 


Comment: Anyone who has done any surgery for retinal detachments recognizes how 
much the sclera varies in thickness. When using intrascleral diathermy in flat detachments, 
or in closing holes where there is no detachment, the visible choroidal reaction may vary 
considerably. In many instances this is caused by varying thicknesses of the sclera. There is 
no question that one of the advantages of the scleral resection operation is that one may 
apply diathermy over a controlled thickness of scleral with less destruction of sclera than if 
the area was not resected. Schepens has adapted a scleral flap technic much the same as 
the author recommends except that he causes an inward protuberance by burying some 
polyethylene tubing. 

The author’s method of scleral resection is just another modification of the lamellar 
resection. The important feature in this procedure is where it is placed in the sclera and 
whether or not it includes the retinal breaks or whether they are treated separately. One 
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must not forget that in a lamellar resection one may cause so much slack in the retina 
that it does not come in contact with the treated choroid. Finally, no matter what technic 
is employed, the retinal breaks must be closed. 


P. Ross McDona.p 





REFRACTION 
TRANSIENT MYOPIA FOLLOWING THE USE OF ACETAZOLAMIDE 


Eric KRONNING 
The Eye Clinic of the Central Hospital of Vanersborg, Vanersborg, Germany 
Acta ophth., 1957, 35: 478-484 


Transient myopia is a rather uncommon phenomenon which may occur in 
connection with various diseases and which has been provoked by the toxic 
effect of certain drugs, such as arsenic, cortisone, and especially sulfonamides. 
In 1956, Back reported a case of transient myopia which was apparently caused 
by acetazolamide (Diamox). Also in 1956 Arentsen reported on a patient with 
blepharitis and no refractive error who, 12 hours after an intake of 250 mg. of 
Diamox in order to lose weight, experienced myopia of 4.5 diopters in both eyes 
and an increase of the intraocular pressure to 40 mm. Hg. The anterior chamber 
was extremely shallow and almost the entire iris was in contact with the cornea. 
Pilocarpine was prescribed. Two days later the ocular tension and the visual 
acuity were normal. There was no refractive error and the anterior chamber had 
become normal. 

Recently, two cases of transient myopia which were undoubtedly caused by 
treatment with Diamox have come under the author’s observation at the Eye 
Clinic of the Central Hospital of Vanersborg. In each case, the treatment with 
Diamox was interrupted for a short time (1 month in 1 case and 1 week in the 
other) and the myopia began only a few hours after the administration of the 
drug was resumed. In both cases, a considerable change of refraction was evident, 
amounting in the second patient to 6.5 diopters. In this patient, the anterior 
chamber was substantially reduced, most probably because the lens had been 
displaced forward to the cornea. Transient myopia in connection with reduction 
of the anterior chamber during menstruation was described in 1953 by Jampolsky 
and Flom. Calculations made by these authors on Gullstrand’s schematic eye 
indicate that about 60 per cent of the myopia present may have been caused by 
displacement of the lens. Various other circumstances that might be assumed to 
cause transient myopia were summarized by them as follows: (1) spasm of 
accommodation; (2) changes in lens structure resulting from altered sodium 
chloride metabolism; (3) edema of the ciliary body producing increased curva- 
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ture of the lens surfaces; (4) imbibition of fluid by lens; (5) increased lenticular 
index of refraction because of “dry salt retention”; (6) changes in the refractive 
index of the media; (7) differential change in refractive index of the vitreous and 
the aqueous because of differential sugar levels; and (8) stretching of the sclera. 

On the basis of the findings in the second patient, the author suggests that the 
forward displacement of the lens may be the result of a reduced aqueous volume 
in the anterior chamber of the eye. The reasoning behind this suggestion is as 
follows: Acetazolamide is used for treating glaucoma; the effect of the drug is 
that it reduces the inflow of the aqueous while the outflow remains unchanged. 
In healthy eyes, however, a reflective increase of the outflow resistance occurs 
and after a short interval the outflow decreases. Consequently, no persisting 
change in the tension of the eye will be caused. If sersitization (which was ob- 
tained in at least 3 of the 4 cases of Diamox-myopia) can affect these mechanisms 
allergically, so that, for instance, the inflow of aqueous decreases or even becomes 
blocked without subsequent increase of the outflow resistance, the result would 
be that the aqueous in the anterior chamber would decrease, causing the lens- 
iris-diaphragm to be anteriorly displaced towards the cornea. 


Comment: This report is a useful and timely one in view of the widespread employment 
of acetazolamide in the treatment of fluid retention in the tissues and in glaucoma. 

It has been known for some time that transient myopia may be produced by sulfon- 
amides and other drugs chemically related to acetazolamide, and the three reports of 
transient myopia, presumably caused by the latter drug, suggest that those using it should 
be aware of the possibility of temporary change in the refractive condition. 

Various explanations have been offered to account for the production of transient 
myopia in this way, but some of those suggested by previous workers may be ruled out 
because of the observed reversibility of the phenomenon, and this would reduce the possi- 
bilities to just a few, of which the more likely would be, first, a decrease in the aqueous 
volume with the possibility of an anterior displacement of the crystalline lens; and second, 
increased optical and physical density of the lens or an increase in its surface curvatures 
which might result in a prepresbyopic individual from a reduction in ciliary tonus owing 
to a toxic effect upon the ciliary musculature. It would be unlikely, however, that changes 
in ciliary muscle tonus alone, or in fact any alteration of the muscular mechanism of 
accommodation, would give more than 1.00 diopters of change in the measured refractive 
condition. 

The only possible change which could occur in the aqueous or vitreous humors would 
be an increase in the refractive index, and this would not lead to myopia, but rather to 
hyperopia. Acetazolamide, when used in the treatment of glaucoma, is rarely employed in 
prepresbyopic individuals, and so, in general, its effect on refractive errors would probably 
be much less marked than in the case of patients who have not yet attained the presby- 
opic age. 

If the change toward myopia is caused by an anterior displacement of the lens, however, 
transient myopia would also occur in presbyopic individuals in whom it has not yet been 
reported. 

Further observation of this phenomenon should result in eliminating incorrect explana- 
tions as to its cause and eventually lead to a clearer understanding of the mechanisms 
involved. 


Epwin Forses Tait 
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THERAPEUTICS 


THE USE OF ABSORBABLE GELATIN FILM (GELFILM) 
IN OPHTHALMIC SURGERY 


JosEPH LAVAL 
The Eye Service, Mount Sinai Hospital, New York, New York 
New York J. Med., 1958, 52: 2399-2401 


Gelfilm is a sterile, nonantigenic, absorbable film, approximately 0.075 mm. 
in thickness, made from pig gelatin. While dry, it feels and behaves like cello- 
phane of approximate thickness; when wet, it assumes a soft, rubbery con- 
sistency, which allows it to be fitted to any body surface. Its rate of absorption 
in the body varies with the tissue in which it is implanted, being anywhere 
from 1 to 6 months. 

This material is ideally suited to ocular surgery because of its nonantigenicity, 
its lack of undue infiammatory reaction, and its slow absorbability. In glaucoma 
surgery it is used in an iris inclusion operation to prevent adhesions between the 
conjunctiva and sclera. In this procedure the Gelfilm is put in place after the 
iris has already been prolapsed over the sclera. A small strip measuring about 8 
by 3 mm. is placed over the iris and sclera, and then the conjunctiva is sewn into 
place over the Gelfilm. The Gelfilm absorbs very slowly in 2 to 3 months leaving 
a clear filtration area with no adhesions. There is never any reaction from the 
Gelfilm. 

Gelfilm is also used in cases of detached retina. After the diathermy punctures 
have been made, with or without scleral resection or a vitreous implant and 
before the individual rectus muscles are sutured back to their original insertions, 
a flat piece of Gelfilm is placed against the sclera under the muscle. The muscle 
is sewn over the underlying Geifilm. A separate piece of Gelfilm is then placed 
between the muscle and the conjunctiva, and the conjunctiva is sewn over the 
Gelfilm. This prevents adhesions of the muscle to the sclera and prevents ad- 
hesions of conjunctiva to muscle and to sclera. If a secondary operation is 
necessary, and it is often necessary in detachment surgery, it is quite easy to 
dissect the conjunctiva and the muscles free without any undue bleeding be- 
cause adhesions have been prevented by the Gelfilm. When the secondary opera- 
tion is performed, it is found that the Gelfilm is quite fragmented and partially 
absorbed with no conjunctival or muscle adhesions. We are using it now routinely 
in all detachment surgery. 

In cyclodiathermy operations the Gelfilm is placed over the sclera before the 
conjunctiva is sewn into place. This again prevents adhesions of conjunctiva to 
sclera. Some of the patients on whom cyclodiathermy is done have absolute 
glaucoma, and often these eyes are enucleated when it is fourd that the cyclo- 
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diathermy did not give the patient sufficient relief. It is then difficult to free the 
conjunctiva from the globe unless Gelfilm was used to prevent adhesions. This 
is extremely important, otherwise there will not be enough conjunctiva for 
prothesis as a contracted socket develops. 

We are now using Gelfilm routinely in all our ocular muscle surgery. After the 
muscle has been freed and the sutures placed in the muscle, the Gelfilm is placed 
between the muscle and the sclera. The sutures are then taken either through the 
stump or through the sclera. After the muscle is tied into place, another strip of 
Gelfilm is placed over the muscle between muscle and conjunctiva. The con- 
junctiva is finally sewn over the Gelfilm. In this way, adhesions are prevented 
between the muscle and the sclera, and better motility is obtained. 

The beneficial effects of Gelfilm are not wholly appreciated unless the surgeon 
has had personal experience with it. It is extremely pliable, very easy to handle, 
and does not interfere with the smoothness of the operation. It is now supplied 
in ophthalmic sterile packages and is quite economical. 


UNFAVORABLE EFFECTS OF LOCAL TREATMENT OF 
OPHTHALMOLOGICAL DISEASES WITH MODERN 
ANTIBACTERIAL DRUGS 


ABBREVIATED REPORT OF A SYMPOSIUM OF THE 
DutcH OPHTHALMOLOGICAL SOCIETY 


R. Voornorst, L. H. JANSEN AND G. M. BLEEKER 
Leyden, Utrecht, and Amsterdam, the Netherlands 
Ophthalmologica, 1958, 135: 262-287 


This symposium, presenting the views of a bacteriologist-allergist, a der- 
matologist, and an ophthalmologist, was organized because of the disastrous 
results that sometimes follow the topical use of chemotherapeutic agents. These 
results are exemplified by the case of a patient who has not been able to work 
for at least 2 years. His trouble began 3 years ago with an innocent conjunctivitis 
which was treated with sulfacetamide. The conjunctivitis healed rapidly, but 
the patient acquired a hypersensitivity to sulfa compounds which has lasted 
ever since. The picture has varied with many ups and downs, from generalized 
eczemas to local irritations of the eyelids as the ever recurring consequence of his 
sulfa hypersensitivity. He has been treated for months in various hospitals 
and has consulted one doctor after another. 

In spite of the general tendency to abandon local treatment with antibiotics 
and chemotherapeutics, this form of therapy is still in favor when ophthalmic 
inflammations are present. The conjunctival sac with its humid conditions not 
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only fosters the development of pathogenic organisms but also provides an ex- 
cellent terrain for the topical application of antibacterial drugs, highly effective 
concentrations of which can be maintained at low cost without much disturbance 
to the patient. Toxic side effects which may be a contraindication to general 
treatment do not play a significant role here. Considering the widespread use of 
this local therapy, serious allergic reactions are relatively rare, though minor 
disturbances sometimes necessitate discontinuance of the therapy. Further 
allergic reactions can usually be avoided by changing to another drug. 

Serious complications, however, may occur, as in the case described. Ac- 
cording to the laws of allergy, these manifestations usually appear weeks after 
the causative local treatment has resulted in a spectacular cure of the ocular 
inflammation. This is one of the reasons why neither the ophthalmologist nor 
the general practitioner is fully aware of these serious consequences of the treat- 
ment and why, on the other hand, the dermatologist and the allergist object 
seriously to any kind of local treatment of inflammations of the eye, not recog- 
nizing the enormous improvement in ocular therapy resulting from the use of 
modern antibacterial drugs. 

From the dermatologic point of view, a therapeutic substance for external 
application should (1) have an intense antibacterial action, preferably with a 
broad spectrum of activity; (2) cause few allergic reactions; (3) not be suitable 
or essential for internal use; (4) not be too expensive, even if used repeatedly or 
for a long period; (5) have little or no local toxicity; (6) have little or no general 
toxicity (i.e., for toxic substances, a slight penetration); (7) be adequately stable 
in a suitable vehicle; and (8) be acceptable to the patient, that is, it should not 
sting, smell or stain. The last four of these requirements are satisfactorily met 
by the modern antibacterial drugs in the vehicles now used. 

Conditions of nontolerance of drugs are usually termed drug allergy or idio- 
syncrasy. From the allergist’s point of view, a distinction should be made be- 
tween toxic and allergic reactions. Toxic reactions which are caused by excessive 
pharmacologic action are typical of every drug or (pharmacologic) group of 
drugs. They may occur in all individuals, allowing for biologic variation. No 
period of sensitization is required, and a cumulation period may be present. 
Allergic reactions, on the other hand, are essentially different from pharmacologic 
reactions. They depend on the type of allergy, and cross reactions may occur 
between certain chemical groups. Usually, they develop only in a certain group 
of (allergic) persons, and they are preceded by a sensitization period of at least 
5 to 20 days. For the purposes of this discussion, only immediate type allergy 
(hay fever type) and delayed type allergy (tuberculin type, contact dermatitis) 
need be considered. Immediate type allergy is characterized by transient re- 
actions, such as asthma, rhinitis, urticaria, Quincke’s edema, gastroenteritis, 
and shock. It is the cause of most of the sudden deaths caused by the adminis- 
tration of drugs (shock). When applied locally, the substances against which 
there is an immediate type allergy give rise first to urticarial reactions and 
swelling of the mucous membranes. Application to the skin produces a less 
distinct reaction, unless there are wounds or other lesions. Delayed type allergy 
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develops during treatment especially when drugs are applied to the skin. In the 
course of treatment or on renewed contact, contact dermatitis develops, but 
other anomalies of an internal nature, e.g., drug fever and erythema nodosum, 
may also be produced. 

These considerations, presented by a dermatologist and an allergist, make it 
clear that even after a short-lasting local application of eye ointment or eye 
drops containing antibacterial drugs, hypersensitivity reactions, consisting (in 
most cases) of contact dermatitis, may develop. Moreover, sensitization may be 
the cause of acute reactions in the future when the same drug is given parenterally 
or locally. A third complication of the local use of antibiotics and chemothera- 
peutics in eye diseases is the development of resistance. 

The significance of this term, which often evokes confused ideas in outsiders, 
must be explained by the bacteriologist. The purpose of treatment with anti- 
bacterial drugs is always to do as much harm as possible to the parasite, and 
as little as possible to the host tissues. This is essential in general administration 
and also in local application. In bacteriology, antibacterial drugs are divided 
into disinfectants and chemotherapeutics. The disinfectants are poisons which 
destroy certain structures of the bacterial cell, and also those of the body cells. 
A distinction is made between disinfectants in the strict sense, which have little 
specificity and are mostly protein poisons with a highly toxic effect on both the 
bacterium and the body cell, and the antiseptics, which are much more specific 
and destroy only very special structures, so that with antiseptics in certain 
circumstances a maximal destruction of the bacteria and a minimal injury to the 
body cells can be secured. 

The modern antibacterial chemotherapeutics and antibiotics both have a 
basically different mechanism of action. They act by interfering in the bacterial 
metabolism at one or more points. When the metabolic process of the bacterium 
differs from that of the host cells, these substances can be used as therapeutic 
agents. They have little or no effect on resting bacteria, but they have a profound 
influence on actively growing bacteria. Since, during an infection, bacteria in all 
stages of development are present, and since many are more or less in a state of 
rest, chemotherapy will never be capable of doing away with all of them. There is 
always an important task for the defense mechanism of the body, and there is a 
danger that bacteria that have escaped the treatment will produce resistant 
progeny. Antibiotics and chemotherapeutics are alike in their mode of action 
and they are, therefore, grouped together as chemotherapeutics. 

A characteristic of the chemotherapeutics is that it always takes some time 
before the bacterial metabolism is disturbed to such an extent that the bacterium 
dies or is entirely inhibited in its growth. Another typical feature is the fact that 
very often there are antagonists that neutralize the antibacterial effect. If, for 
example, the transformation of product A into product B is blocked by a chemo- 
therapeutic, and product B is vitally important to the bacterium, the addition of 
substance B is bound to undo the work of the chemotherapeutic. This explains 
why sulfa compounds, for instance, are ineffectual in pus in which many an- 
tagonists to sulfonamides can be demonstrated. Characteristically, resistance is 
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possible against all chemotherapeutics. The entire bacterial metabolism is highly 
adaptable, and the bacterium repeatedly finds new metabolic pathways when 
the old ones are blocked by chemotherapeutic action. Although these new path- 
ways are usually less efficient (the resistant bacterium grows less quickly as a 
rule, and very often its pathogenicity is less intense), in some cases—in par- 
ticular with Micrococcus pyogenes—the resistant bacterium is very hard to kill. 
Moreover, a bacterium may become resistant as a result of impermeability of the 
cellular wall to the drug, or of the synthesis of an enzyme by which the bac- 
terium breaks down the therapeutic (e.g., penicillinase). Fortunately, the re- 
sistant bacteria disappear spontaneously in the course of time if the administra- 
tion of the drug is discontinued. Again, resistance is usually the result of mutation. 
Every bacterial species has a mutation frequency specific to the species and to 
the therapeutic substance. As a rule, this is in the order of 10-* to 10-°. When 
two chemotherapeutics are combined, the chance of resistance becomes very 
slight, since it is the product of two mutation frequencies and, therefore, be- 
tween 10- and 10~"*. It must also be borne in mind that resistance of bacteria 
is dangerous only in a limited number of cases: (1) in primary chronic processes 
(e.g., tuberculosis and (2) in recurrent processes (e.g., pyodermias caused by 
M. pyogenes). In acute processes with a fairly great possibility of chemotherapy, 
the risk of resistance is minimal. Moreover, in the case of local application re- 
sistance can be avoided by very large doses. Still another way of preventing 
resistance is by combining two or more chemotherapeutics. 

In summary, it can be seen that the local treatment of ocular infections with 
antibacterial drugs involves the following risks: (1) delayed type allergy, es- 
pecially in the form of more or less refractory skin reactions; (2) immediate 
type allergy, manifesting itself in a more or less dangerous general reaction, 
which may make the later use of the same drug impossible; and (3) the de- 
velopment of resistant strains of bacteria. The ophthalmologist, then, must 
keep these risks in mind when considering the local use of these substances. 
It is his duty to preserve the function of the eye, however, and the more this 
function is threatened, the less weight he should give to possible untoward 
effects of the treatment. 

In infections localized deep in the eye, it does not seem justifiable to change 
the well tested therapeutic scheme, which is adapted to the special position of the 
central areas of the eye. This scheme provides for the general administration of 
chloramphenicol, Tetracycline, sulfadiazine, or sulfamerazine, given orally, 
or else of penethamate given intramuscularly. In addition, subconjunctival 
injections consisting of penicillin-adrenalin, procaine penicillin, or streptomycin, 
should be given. In inflammatory processes in the cornea and the anterior 
chamber, the function of the eye is directly at stake and this fact overrules all 
objections. These processes should be treated with subconjunctival injections 
with penicillin and streptomycin, or with chloramphenicol ointment or powder 
in the subconjunctival sac. Chloramphenicol, either in an aqueous solution or 
in an ointment, only exceptionally leads to reactions. When prophylactic ad- 
ministration is required for penetrating wounds, the only rational treatment 
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consists of chloramphenicol orally or penicillin, 2,000,000 units, parenterally, 
combined with sulfa by mouth, and subconjunctival injections as described 
above. If the risk of sensitization is considered too great, it would be better to 
abandon the idea of prophylaxis altogether rather than to apply a treatment 
without any prophylactic value. 

In superficial inflammations of the cornea, the conjunctiva, and the adnexa, 
drugs can be applied directly at the site of the inflammation, and a satisfactory 
effect can be expected from any antibacterial medicament. The preparation to 
be used should be chosen on the basis of sensitivity tests. Streptomycin, how- 
ever, should be avoided whenever possible, and the use of the sulfa drugs, be- 
cause of their pronounced sensitizing properties, must be abandoned. 


Comment: This is an excellent and timely warning to all ophthalmologists. It stresses 
the importance of careful, specific diagnosis of ocular inflammations; warns against the 
haphazard prescribing of chemotherapeutic agents. The dermatologist, the allergist, the 
bacteriologist and the ophthalmologist have summarized the risks of local treatment of 
ocular infections with antibacterial drugs and included among them immediate and de- 
layed types of allergic reactions and the development of resistant strains of organisms to 
which this reviewer says “Hear! Hear!” They have all recommended that wherever 
possible one employ chemotherapeutic agents which have little chance of being used 
systemically such as neomycin, bacitracin, polymyxin, sodium proprionate, tyrothricin 
and the possible use of antiseptics and disinfectants. However, as pointed out by Bleeker, 
sensitivity reactions do occur to the mercurial antiseptics. This has been suggested pre- 
viously by Leopold (A.M.A. Arch. Ophth. 46: 173, 1951). 

It has been shown that steroids locally applied may enhance the severity or actually 
activate quiet herpes simplex into a fulminating keratitis. Within recent years, fungus 
infections of the cornea appear to be more prevalent. This may also be caused by the 
promiscuous use of steroids. Perhaps antibiotics are contributing to the increased in- 
cidence of herpetic keratitis and fungal keratitis. 

Ophthalmologists must be aware of these complications of local therapy with antibiotic 
and chemotherapeutic agents. Their dangers need not be great if they are employed for a 
few days but prolonged use of antibiotics, chemotherapeutic agents as well as steroids 
in eyes which are not responding dramatically must be condemned. 

Irvine H. Leopotp 
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TRAUMA 


LOCALIZATION AND EXTRACTION OF INTRAOCULAR FOREIGN 
BODIES BY THE METHOD OF LARSSON 


Sven Larsson, OLor NorMAN AND Benot HEpBys 


The Ophthalmologic Department and the Roentgendiagnostic Department, 
University Hospital, Lund, Sweden 


Acta Ophth., 1958, 36: 345-355 


Various physiologic and geometric and stereoscopic methods have been de- 
scribed by which foreign bodies can be approximately localized in the eye before 
operation. More exact localization can be secured when these methods are 
combined with roentgenography of the surface of the eyeball with the injection 
of a positive or a negative contrast medium into Tenon’s space. Utilization of 
the preoperative films at the actual operation, however, requires landmarks 
in the form of indicators in the sclera. The usefulness of all these methods is 
limited by the fact that they require the cooperation of the patient, that small 
foreign bodies cannot always be demonstrated, and that the foreign body can 
only in exceptional cases be localized with an accuracy of more than a few milli- 
meters, which is sufficient only for magnetic foreign bodies not firmly lodged 
in the wall of the bulb. 

The bone-free roentgen examination of the anterior part of the eye was modi- 
fied by Franceschetti in 1934 to include the major portion of the eyeball. With 
his method, however, the bulb is not exposed sufficiently to permit technically 
satisfactory roentgen examination in more than a small percentage of cases. 
Sven Larsson, in 1930, found that practically the entire eyeball could be made 
available for roentgen examination after temporary division of one or more of 
the eye muscles. This good exposure of the eyeball is used in Larsson’s (1941) 
localization method, according to which one or more indicators are placed in the 
desired position in the sclera, after which the foreign body can be located roent- 
genologically in relation to the indicators. According to Larsson’s extraction 
method, which has been used in Lund since 1939, the eyeball is exposed to per- 
mit application of indicators and the placing of a film over the supposed site of 
the foreign body. 

The anesthetic is injected retrobulbarly. This produces slight exophthalmos, 
which facilitates the subsequent exposure of the eyeball. Canthotomy renders 
the bulb more readily accessible to inspection, and is often necessary in the locali- 
zation and extraction of foreign bodies in the posterior part of the eyeball. 
The extent of the exposure varies with the purpose of the examination. Thus, 
if it is desired to obtain a film of as large a portion of the eyeball as possible simply 
to demonstrate the presence of a foreign body, it is sufficient to loosen the con- 
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junctiva nasally at the limbus just enough to permit the introduction of the 
film in the desired position. The medial or lateral rectus muscle is temporarily 
divided, and other muscles also if necessary. By placing sutures step by step 
behind each other in Tenon’s fascia and then stretching them the bulb is luxated 
forward and thereby made remarkably accessible. For examination of the 
posterior part of the eyeball, satisfactory abduction can be secured by means of 
a suture in the attachment of the divided muscle. An eye film enclosed in a thin, 
sterile rubber envelope moistened with physiologic saline is introduced epi- 
bulbarly to the posterior pole of the eyeball. On introduction into the narrow 
space the film must be bent to fit the convexity of the eyeball. The film is held 
against the eyeball. Temporal and cranial or caudal films are then taken. 

For exact localization of a foreign body, the film must be applied epibulbarly 
to the assumed site of the foreign body. For example, if a metal fragment is 
discovered in the lower nasal part of the eyeball, the conjunctiva should be 
opened nasally and downwards, after which the medial and inferior rectus muscles 
are temporarily divided. Such extensive exteriorization of the eyeball is necessary 
to permit the exposure of films at right angles to one another. The relation 
between the images of the foreign body and the indicator in such films provides 
the requisite information for exact localization of the foreign body. Indicators 
consisting of the broken-off tips of needles which can be fastened in the sclera 
as close as possible to the supposed site of the foreign body have proved satis- 
factory. The roentgenologist should be consulted in deciding where and in 
what direction to apply the indicators; otherwise they might be hard to identify 
in the films. The roentgenologist should also observe to what extent the eyeball 
is dislocated during the introduction of the film. If the roentgen examination 
shows that the indicators are too far from the foreign body for exact localization, 
they should be moved until the image of the foreign body almost or completely 
coincides with that of either indicator in films taken at right angles to one 
another. 

This method of localizing foreign bodies has many advantages. Since it does 
not require fixing of the vision or other cooperation, it can be used in all patients, 
regardless of age or cooperative ability, including those under anesthesia. No 
complicated apparatus is necessary, and if special films are not available, small 
films can readily be made from ordinary dental films. Use of the method in 40 
patients was followed by successful extraction in 28. (In 2 patients no attempt 
was made to extract the fragment: in one, because the fragment was shown to 
lie outside the bulb, and in the other because the sole purpose of the examination 
was to demonstrate the presence, if any, of an intraocular fragment.) The im- 
portance of determining the site of the foreign body in roentgenograms taken in 
two planes cannot be overemphasized. Exact localization may be understood as 
implying a distance of less than 1 mm. between the fragment and one of the 
indicators. In 20 patients in whom the foreign body was magnetic or probably 
magnetic, it could be localized exactly and was successfully extracted in 17. 
In 8 other patients in which less accurate localization was accepted, the foreign 
body could be extracted in only 5. In 10 patients in which the foreign body was 
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nonmagnetic, exact localization was obtained in all and in 8 the foreign body was 
successfully extracted. 

The prognosis depends to a certain extent on the time the fragment has been 
in the eye. Extraction was successfully performed in 13 of 14 patients in whom 
the fragment had been present for 1 week or less. By contrast, only 15 of 24 
patients in whom the operation was not performed until more than a week after 
the accident had a satisfactory extraction. 


Comment: The authors give an excellent review of Larsson’s double needle technic for 
foreign body localization. Larsson’s use of two small scleral needles, and similarly Gold- 
mann’s scleral anchored ring are surgical methods which require scleral exposure with 
experimental resetting of the scleral markers—either needles or ring and roentgen exposure 
or dental film. 

Most American and many European colleagues are familiar with the superior results 
obtained in foreign body localization when the Berman locator is added to our technic. 
It facilitates the accurate localization of iron containing particles both before and during 
surgery. For the best approach to successful removal of magnetic- or iron-containing 
foreign bodies, one should combine x-ray localization with the use of the electromagnetic 
locator device devised by Berman. 

For nonmagnetic metallic particle localization, the precise x-ray technic of Larsson is 
invaluable. 

H. E. Torre 
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EXTREME PREMATURITY AND FIBROBLASTIC OVERGROWTH OF 
PERSISTENT VASCULAR SHEATH BEHIND 
EACH CRYSTALLINE LENS 


T. L. Terry, M.D. 
Boston, Massachusetts 


Am. J. Ophth., 1942, 25: 203-204. 


A six-month-old infant, one of twins born about two months prematurely, 
was found to have a grayish-white, opaque membrane behind each crystalline 
lens. The pupillary responses were normal and the eyes transilluminated clearly. 
A jerky, irregular, and somewhat searching nystagmus was present. The mem- 
brane did not cover the entire posterior surface of the lens. Below at the extreme 
periphery, a clear fundus reflex could be obtained when the pupils were fully 
dilated. In this region thin dentate processes extended from the membrane 
peripherally as if they were attached to the ciliary processes. The membrane 
was apparently what is commonly, but perhaps erroneously, called persistent 
tunica vasculosa lentis. One of the consultants, Dr. Paul A. Chandler, has a 
case almost identical in appearance in an infant also born very prematurely. 
Both of these infants were under the care of Dr. Stewart Clifford who discovered 
the ocular pathology. Recently, three other cases have been seen in the clinic 
of the Massachusetts Eye and Ear Infirmary. The findings are quite similar 
to those mentioned, even to the dentate periphery. All of these infants were 
premature, all weighed three pounds or less at birth, and no evidence of heredi- 
tary factors has been found. 

It has not been determined whether this abnormal tissue is a persistence of the 
entire vascular structure of the fetal vitreous or a fibroplastic overgrowth of the 
persistent tunica vasculosa lentis. Since the hyaloid artery does not close nor- 
mally until about four to six weeks before full-term development, prematurity 
could be an important factor not only in preventing normal involution but also 
in producing an overgrowth of supporting tissue. In all probability this ab- 
normal membrane does grow after birth since it has no exact counterpart in the 
normal fetal development of the eye. The sporadic persistence of tunica vasculosa 
lentis in full-term infants is usually limited to one eye as if the lack of involution 
were a purely local disturbance. 

Correspondence with ophthalmologists in many medical centers and review 
of the literature indicate that this condition has not been encountered generally 
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and that no really satisfactory therapy has been devised. Treatment of th.se 
infants, so far, has been along three lines. In some cases it was decided to te:n- 
porize, awaiting delayed involutional processes. Another patient was given X-) .y 
therapy to see if irradiation would close the embryonic vessels supplying | !ie 
membrane or have any specific lytic effect on the differentiating mesenchy xe 
that is presumed to make up the membrane. In another case an attempt \ «as 
made to close the hyaloid artery behind the membrane by diathermy. Sich 
bold surgery was used because a spontaneous hemorrhage in the membra :e, 
increasing in amount, was threatening to become disastrous. Although all of 
these treatments seem of some benefit, insufficient time has elapsed to evalu: te 
them. From laboratory specimens in unilateral cases, unrelated to prematuri'y, 
it is evident that bold removal of the membrane following eradication of ‘he 
lens is dangerous. Removal of portions of the ciliary processes and retina with 
the membrane has occurred. 

In view of these findings perhaps this complication should be expected in a 
certain percentage of premature infants. If so, some new factor has arisen in 
extreme prematurity to produce such a condition. Should this group of cases he 
not a most unusual coincidence, but a complication in extreme prematurity, 
then it is important not only to establish the frequency but also to work out 
promptly the most satisfactory therapy. 

A careful study of all cases and pathologic material is being made and an 
intensive experimental investigation has been started. A complete report will 
be published later. The purpose of this preliminary report is to bring this con- 
dition to the attention of the profession. Other ophthalmologists having similar 
cases may become interested in the problem so that the frequency, the cause, 
and the full nature may be determined. Not only might extremely premature 
infants receive whatever prophylactic treatment proves most effective but also 
the discovery of an effective therapy might come soon enough to prevent the 
infants now being observed from developing amblyopia ex anopsia. 


Comment: Retinopathy of prematures (retrolental fibroplasia) occurs predominantly in 
prematures weighing less than 4 pounds. Since the disease is post-natal it was suspected 
early that some exogenous factor caused this pathologie response. The active phase 
comprises five stages: (1) Dilation and tortuosity of retinal vessels (this first stage is 
usually perceptible between the third and sixth week); (2) retinal hemorrhages, with 
neovascularization and clouding of the peripheral retina; (3) peripheral localized retinal 
detachment; (4) annular or hemispheric detachment; and (5) complete retinal detach- 
ment. Spontaneous regression may occur in the first two stages, and may be expected if 
the morbid process does not advance for 15 days. On the other hand, poor pupillary dila- 
tion with homatropine is a bad prognostic sign. The cicatricial results of the disease li 
wise are divisible into five stages: (1) The periphery of the fundus shows some opq: 
tissue without visible retinal detachment. (2) The peripheral fundus shows a larger ci 
tricial plaque, usually temporal, with some localized retinal detachment. (3) The opag 
tissue incorporates a retinal fold which extends to the disk. At this stage the visual acu 
varies from 20/50 to 5/200. (4) The pupillary area is partly obstructed by retrolen 
tissue, allowing still a red reflex over a sector of the fundus. (5) The pupillary area is 
entirely obstructed and no fundus reflex is obtainable. The cicatricial phase occurs abo it 
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14 weeks after the first evidence of the disease. Secondary developments of the final stages 
are vascularization and atrophy of the iris, posterior synechias, seclusion of the pupil, 
flattening of the anterior chamber, chronic glaucoma and eventually microphthalmos and 
enophthalmos. 

Controlled clinical studies and animal experiments have established the over use of 
oxygen as the principal factor in the production of the retinopathy of prematures. The 
puppy, kitten and mouse have a retinal vasculature at birth that approximates the in- 
complete retinal vasculature of human prematures. When these animals were exposed 
from birth to 60 to 80 per cent oxygen concentration for 4 days or longer, the characteristic 
pathologic and clinical changes of human retrolental fibroplasia were produced. On an 
immature retinal vasculature excessive oxygen effects initially a vasoconstriction fol- 
lowed by a secondary vasoproliferative phase. This vasoconstrictive effect of oxygen is 
limited to an immature retinal vasculature and is confined to the retinal vessels pre- 
dominantly. 


REFERENCES 

1. Reese, A. B., Kine, M. J. anp Owens, W. C.: A classification of retrolental fibroplasia. 
Am. J. Ophth., 36: 1333-1335, 1953. 

2. Patz, A.: Oxygen studies in retrolental fibroplasia. Am. J. Ophth., 38: 291-308, 1954. 


BIOGRAPHICAL NOTE 


Theodore Lasater Terry (1899-1946) was born at Ennis, Texas and studied both medi- 
cine and postgraduate pathology at the University of Texas Medical School, where he 
taught for some years. After completing an ophthalmic residency at the Massachusetts Eye 
and Ear Infirmary he was appointed to its staff as a half-time ophthalmic pathologist 
under Frederick, H. Verhoeff. He also served ophthalmology at the Harvard Medical 
School and became acting head of the department during World War II. Terry was the 
first to recognize the entity which he called “retrolental fibroplasia” as a new and in- 
creasing cause of infant blindness. He preceived the complexity of the problem, organized 
“The Foundation for Vision’ for which he secured powerful financial support and 
directed the effort at its solution from every angle. In 1942 he was awarded the certificate 
of merit from the American Academy of Ophthalmology and Otolaryngology for his initial 
researches on this disease. Continued research after his death revealed that the designation 
he coined, “retrolental fibroplasia,”” was based on a misconception of the true nature of 
the disease. Though this term is still the most widely used, many would substitute for it 
the more accurate descriptive phrase, “the retinopathy of prematures,”’ particularly since 
a true retrolental fibroplasia does occur as a monocular congenital abnormality in full 
term infants. 


REFERENCE 
Lancaster, W. B.: Obituary. Am. J. Ophth., 30: 498-501, 1947. 














Miscellany 


This section will be devoted to questions and answers, brief abstracts, 
comments and the like. Each letter must contain the writer’s name and 
address, but these will be omitted on request. 





WHITE VISION 


To THE EpriTor: 


A 45-year-old man has had both eyes removed and now complains of “white 
vision” present almost continuously while he is awake. He notes that emotional 
upsets make it worse. His history is somewhat vague. His mother is said to have 
had rubella before he was born. When he was 6 months old one eye was removed 
because of a tumor of some sort. He apparently had a congenital cataract on both 
eyes. In 1935, the cataract was removed and his vision was improved but was still 
far from normal (he states 40 per cent of normal). In 1942, this remaining eye was 
removed for intractable pain (glaucoma) and the white vision sensation. He has 
never been free of this sensation except for a few days at a time since then. Is there 
any therapy for this condition? Is there any known cause? 

M.D., Ohio 
Answer: “White vision” is not rare in adults who have had both eyes enucleated. 
The onset very soon after removal of the second eye and at the age of 26 years, 
as well as its practically stationary course for 16 years, strongly suggests the 
manifestation of a psychic trauma in a hypersensitive individual. Had the cause 
been a cicatrix, neuroma, or other condition of the optic nerve or brain, the white 
vision would have had other clinical characteristics. There is no specific cure. 
Treatment involves (1) the practical care of any ocular or other condition which 
may be aggravative and increase a tendency to become worse as the patient 
grows older; (2) physical and, especially, mental hygiene; (3) the experimental 
use of tranquilizing drugs, which may be of temporary value, especially during 
periods of stress and emotional upset; and (4) psychiatric treatment with or 
without hypnosis. The latter treatment is not promising because of the patient’s 
age and the duration of the white vision sensation. 
J. A.M. A., 1958, 167: 1192 


VASOSPASM OF THE RETINAL ARTERIES 


To THE EpiTor: 


A patient, 60 years of age, had a thrombosis of a branch of the left retinal artery 10 
years ago and a thrombosis of branches of the right retinal artery 1 year ago and again 
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1 month ago. There has been no other evidence of vascular disease. The blood pressure, 
electrocardiogram, serum cholesterol level, and sedimentation rate all are within 
normal limits. Funduscopic examination of the uninvolved vessels revealed normality 
compatible with the patient’s age. After the second thrombosis, therapy with bishy- 
droxycoumarin was instituted; however, the prothrombin time was below therapeutic 
levels at the time of the last thrombosis. Could vasospasm be a primary or contributing 
factor in these multiple thromboses? If so, would papaverine hydrochloride, tolazcline 
hydrochloride, and/or other vasodilator drugs be of value? Please give further sug- 
gestions for therapy. 

Answer: Vasospasm, if not a contributing factor to thrombosis of retinal 
arterioles, is certainly an accompanying one. It is now felt that emboli almost 
never occur in the retinal arterial tree and that even primary thromboses are 
rarer than was formerly believed. Therefore, vasodilators are definitely indi- 
eated for the acute retinal arterial (or arteriolar) occlusion and are best ad- 
ministered by retrobulbar injection. However, the benefits to be derived from a 
vasodilator as a prophylactic agent are less clearcut. It is most difficult to keep 
retinal or choroidal vessels dilated. Carbon dioxide inhalation will cause dilation 
of choroidal vessels and increased blood flow, but this has not been demonstrated 
for the more commonly used vasodilators. Nevertheless, it would be wise to use 
such a drug as nicotinic acid or beta-pyridyl-carbinol tartrate in the management 
of this patient. The suggested dosage is 50 mg. three times a day. 

J. A.M. A., 1958, 167: 1191 


HEREDITARY TRANSMISSION OF RETINOBLASTOMA 
To THE Eprror: 


A 16-year-old girl had her right eye enucleated at the age of 2 years for a retino- 
blastoma. The removal of the eye was followed up with x-ray treatments. She ap- 
parently has been well since then. At the present time she is wondering what chances 
her future children will have of inheriting her eye condition. Genetically speaking, 
how can one answer her question? 

M.D., North Carolina 
Answer: A great deal of attention has been devoted to this question recently. 
The data show that only 25 per cent of patients with such sporadic cases trans- 
mit the disease to some of their offspring. The reason that 75 per cent of the 
patients do not have affected offspring is that in some cases the mutation is in 
the somatic cells only, in some the family size was too small to permit affected 
offspring from appearing because of chance factors, or, perhaps, in some a non- 
genetic accident occurred. If the girl is a transmitter, less than 50 per cent of 
her children could be expected to have retinoblastoma, since the dominant 
gene is not always expressed. It is thought that the expectation is about 40 
per cent that each child would develop the trait instead of the 50 per cent ex- 
pectation when the trait is always expressed if the gene for it is present. Tucker 
and others give a more complete explanation. 
J. A.M. A., 1958, 167: 1192 
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GENETIC PROGNOSTICATION FOR MYOPIA 


To THE EpirTor: 


What are the probabilities of errors of refraction in offspring of mates, each of 
whom have stationary simple myopia of 2-D severity? 


M. D., Michigan 

Answer: It is fallacious to give genetic prognostication for myopia taking into 
account the total refraction of the eye (clinical refraction). This would be possible 
only if the mode of transmission and varying course of each of the following 
variable refraction components were known: (1) corneal refraction, (2) depth of 
anterior chamber, (3) refraction of the lens, and (4) axial length of the eye. The 
total, or clinical refraction, is the combined result of the above four factors. There 
is a great need for genetic studies on the inheritance of each of these factors. 
There are a number of pedigrees of clinical refraction showing dominant inheri- 
tance. In some families in which dominant inheritance is exhibited a wide range 
in the severity of the myopia exists; in others, there is a rather remarkable con- 
sistency in the degree of myopia. A high myopia tends to exhibit recessive or 
sex-linked recessive modes of transmission. This question provides no data con- 
cerning the presence of myopia in the siblings of the mates or in their respective 
parents and thus gives insufficient data on which to base a genetic prognostica- 
tion. If it is assumed, however, for purpose of speculation, that both mates are 
heterozygous for a dominant gene for myopia, it can be anticipated that 25 per 
cent of the offspring will be homozygous for the myopic gene, 50 per cent will 
be heterozygous for the myopic gene, and 25 per cent will be homozygous for 
the normal gene. Thus, it can be anticipated that the offspring in each pregnancy 
has three chances in four of being myopic. This implies a dominant gene for 
myopia capable of being interpreted only in the light of the total clinical refrac- 
tion and is not specifically dependent on the previously discussed refraction 
components. 


J. A.M. A. 1958, 166: 2240-2241 


NARROW ANGLE GLAUCOMA 


To THE Eprror: 
Are there increased risks in operating on a glaucoma with a narrow angle? 


Answer: Sir Stewart Duke-Elder said there are increased risks of operating on 
a case of simple glaucoma with a narrow angle; indeed, statistically, those cases 
have the worst prognosis in the whole family of glaucoma, the main anxiety 
being the formation of peripheral synechias. This is liable to occur postoperatively 
in any drainage operation; and if the angle of the anterior chamber is narrow, it 
is almost certain to occur on an extensive scale; sometimes so extensive as to 
convert the narrow into a closed angle. 

For this reason I like the operation of iridencleisis in this type of case, because 
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the anterior chamber tends to form more rapidly and more certainly. If a tre- 
phine is done, I think it a good idea to cut the flap initially in layers—the con- 
junctiva and Tenon’s capsule; and to sew it up at the end of the operation again 
in layers. The easiest method is to use a continuous running suture uniting 
Tenon’s capsule and then turning to unite the conjunctiva; such a suture can 
be pulled out readily. I think this maneuver goes a considerable way to ensure 
that the postoperative formation of the anterior chamber is rapid. 

Mr. Miller quoted an analysis of some cases at the Institute of Ophthalmology, 
which showed that in a defined open-angle glaucoma, with narrow angles one 
did much more poorly, or at least badly, compared with a defined open-angle 
glaucoma with wide angles. One of the reasons was that it was so easy for the 
ciliary processes to prolapse through the iridectomy into the trephine hole. 

Mr. Jameson Evans said that he sometimes preferred the Weeker’s double- 
pillared iris inclusion that went right through, placing the two torn pillars in the 
wound, since in that way one doubled the width of the fistula; this was an im- 
portant point in those cases which had a very stubborn tension. 

Mr Stallard said that he did the anterior flap sclerotomy and basal iriden- 
cleisis operation and the anterior chamber had always been reformed the next 
day. He injected sterile air beneath the conjunctival flap at the end of operation 
and thought that this helped in facilitating the formation of a bleb. 

Tr. Ophth. Soc. U. Kingdom, 1957, 77: 534 


TONOMETER STERILIZATION 


To THE EprTor: 
What is the best method for the sterilization of a tonometer in a busy clinic? 


Answer: Mr. Williamson-Noble said he always took the piston out and put it 
into a bowl of spirit, kept it there perhaps five minutes, and then ran a pipe 
cleaner through the hole and let it drain off by itself. It seemed to work all 
right, and he had done that for a good many years. 

Dr. Derrick Vail said that used to be all right, but was all wrong now. The 
trouble was that the spirit did not kill off a virus; it was a difficult problem, one 
which had not yet been solved. One could get organic solvents which did kill 
off the virus but they usually caused an offensive odor in the laboratory. When 
they had an epidemic they changed the tonometer for each patient. He supposed 
one could put the thing in spirit and then wash it out (and so on) afterwards. 

Mr. Fraser said that in Glasgow when they had had an epidemic of conjunc- 
tivitis they had a metal sterilizer made which had boiling water in it, into which 
the tonometer was dipped for two minutes. 

A member spoke of a stand which he had seen, a chromium-plated model, 
which held the tonometer upright in an open sterilizer. The instrument was 
put on the stand and in the sterilizer for about two or three minutes and then 
cooled off and put in the rack ready for use. He said that boiling still seemed to 
be regarded as the most effective way of killing the virus. 
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Mr. Nutt said he had used boiling for a good many years for a tonometer, 
but instead of holding it upright, he laid it longways. 

A member said he had tried various things, but rather favored the spirit lamp. 
It was certainly very quick, and he understood from the instrument people that 
it did no harm; also it seemed to be effective. (The spirit lamp was the type 
that one just flared.) 

Dr. Vail said that in the United States they were extremely tonometer con- 
scious; through the initiation of testing stations for tonometers, an enormous 
amount of work had been done in making them standard throughout the country, 
and so all of the younger men especially were interested in the methods of 
sterilization. They had used, at first, those chemicals which were supposed to be 
viricidal. Some recent work had been done on the use of ultraviolet rays which 
were generated in a container into which the tonometers were placed. However, 
the American Medical Association felt that the ultraviolet ray actions were 
not viricidal and were therefore reluctant to approve of that particular piece of 
apparatus. Apparently there was no solution yet, and he thought the simple 
device of flaming might be the best in the end. 

Tr. Ophth. Soc. U. Kingdom, 1957, 77: 537-538 


WATERING EYES IN INFANTS 
To THE EpiTor: 
What are the indications for interference in the case of a baby with watering eye? 


Answer: Mr. Lavery said that he favored early probing. He added that his 
success in the probing of infants has increased considerably since he made it a 
practice to have a nose and throat colleague examine the nose at the same time, 
making sure that the probe penetrated into the nasal cavity. In many cases it 
was found that the blockage was caused by an inturned inferior turbinate bone 
and that in such cases the elevation of same brought about a cure. 

Mr. Rycroft said he was very definitely against indiscriminate probing for 
two reasons. He had seen quite a number of probings in infants under the age 
of one year. These infants had been probed two or three times before they 
reached the age of three years. They were easy enough to cure by rhinostomy, 
and they did very well, but it was rather an unnecessary procedure perhaps. 
The other reason was that if one probed indiscriminately in a very tiny baby, 
one could rupture the sphincter of the canaliculus, which might be followed by 
fibrosis and then one was in further trouble. He would say, “wait at least six 
months and probably 90 per cent would have improved.” If the mother said 
they were improved, leave them alone. If they did not improve after six months, 
then very gently pass a 00 greased probe. 

Mr. Stallard said that probing, he felt, should be done through the upper 
canaliculus, but never through the lower; then serious damage would not be 
done to the lower punctum. It was important to look inside the nose and to 
make sure the probe was showing in the floor of the nasal cavity. Sometimes the 
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cul-de-sac may be present right at the end of the nasal duct and the probe may 
appear to go down quite well but not to be through the membrane of the cul- 
de-sac, in which case one has to make an incision. 

A member said he always made it a matter of routine to instruct the mother 
on how to massage the sac, and it was surprising how many were cured that way, 
with a sudden rush of mucopus into the nose and after that no more watering. 

Mr. Campbell Orr said that by pressing firmly and sharply downward at the 
base of the duct, one could use the air pressure to break down the obstruction. 
He liked to leave it at least nine months before he did any probing. 

A member said that, while he was in agreement with Mr. Rycroft, he wondered 
if he would not agree with him that where there was an obvious case of infection, 
and where there was regurgitation, then one should do it much earlier than six 
months. 

Mr. Lindsay R. Rea said that a woman had come into his hospital with a child 
with a blocked duct and did not want an operation. She returned a few weeks 
later and said that the child was cured; she had put a drop of castor oil in night 
and morning; he said he had tried that on his own child and it worked. 

A member said he had been ordering castor oil three times a day for a year 
now, and most of the eyes cleared up in about a fortnight. 

Mr. McCurry said he did not recall much severe infection of the sac before 
six months. He was very much against indiscriminate probing until one had 
tried a syringe and failed. 

Tr. Ophth. Soc. U. Kingdom, 1957, 77: 539-540 





Mr. Priestly Smith had obtained what appeared to be permanent relief by 
means of eserine in two cases of primary glaucoma. He believed that eserine 
reduces glaucomatous tension not by any influence over secretion, but by draw- 
ing the iris away from the angle of the anterior chamber and thereby promoting 
the escape of the imprisoned fluid. In the healthy eye neither atropine nor eserine 
cause any discoverable changes of tension; in the glaucomatous eye eserine re- 
lieves the tension only when the iris is pressed against the ligamentum pectina- 
tum as in primary glaucoma, while in other forms of the disease it is useless or 
may even induce a sudden rise of tension; for example, in serous iritis, in which 
condition the angle of the anterior chamber is widely distended, eserine does not 
lower the tension, and in dislocation of the lens into the anterior chamber it has 
been known to induce a glaucomatous attack by tightening up the iris against 
the posterior surface of the lens and thus arresting the passage of fluid from the 
vitreous chamber to the outlet of the eye. 

Trans. Ophth. Soc. U. K., 1882, 2: 99 
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Editorial 





WELCOME TO THE NEW EDITOR-IN-CHIEF 


'. Irving Henry Leopold may well be one of the most versatile opthal- 
mologists in America. Certainly he is one of the few who can describe the pyru- 
vic .cid cycle, the action of autonomic drugs in the eye, the defensive backfields 
of the National Football League, and who currently plays the saxophone with 
Dave Brubeck. Combined with this is an extraordinarily widespread knowledge 
not only of ophthalmic literature but of associated fields, a talent for facile 
spe:king and writing, and unusual executive ability. Dr. Leopold is Professor 
and Head of the Department of Ophthalmology of the University of Pennsyl- 
vania Graduate School and Director of Research at Wills Eye Hospital, and 
is thus familiar with the needs of ophthalmic practitioners, educational methods 
and aims and the problems and significance of eye research. 

It is, therefore, with considerable pleasure that I pass the editorial duties of 
the Survey of Ophthalmology to the competent hands of Doctor Leopold. 

\ly resignation as editor-in-chief is based on a number of factors, none of 
them of any great general interest. Briefly, the clerical tasks associated with 
correspondence with authors, publishers and editors have interfered seriously 
with teaching and laboratory studies, and routine clerical tasks not anticipated 
in the planning stage of the Survey have become increasingly time-consuming. 
It is believed that the new editor will be able to initiate the necessary changes 
so that he will be responsible for only the tasks uniquely those of a medical 
editor and be freed from extensive correspondence, responsibility for preparation 
of condensations, and duties usually those of the publisher. 

Doctor Leopold has asked that I remain on the editorial board of the Survey 
of Ophthalmology and I am pleased to accept. The Survey has had generous 
support from professional people in this country and abroad and from adver- 
tisers. In Doctor Leopold’s skilled hands I am certain that the Survey will 
have a much broader appeal in years to come. 

This final note gives an opportunity to thank the many editors for their 
numerous contributions. The comments of these distinguished physicians and 
scientists gave a unique flavor to the Survey of Ophthalmology. I am grateful 
to the editors, the subscribers and to all others who have assisted so materially 
in making the Survey of Ophthalmology a success. 

FRANK W. NEWELL, M.D. 
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In Memoriam 





EDWIN FORBES TAIT 
Born August 25, 1894; died September 23, 1958 


Our young magazine mourns, for the first time, the loss of one of its col- 
laborators, and this writer the loss of one of his closest friends. Ed Tait was one 
of that sect, for fellow ophthalmologists always somewhat outlandish, within 
our profession who until the end of their careers do not lose devoted interest in 
problems of refraction. He brought an unusually broad foundation in optics 
into his specialty and was able to turn this specialized knowledge to practical 
use. The Tait telescopic bifocal lens will always be a brilliant example of medical 
engineering. He remained an enthusiastic teacher and developed into a writer of 
utmost clarity. His Textbook of Refraction is a small classic of clear exposition of 
both theory and experience and his critical comments in this magazine were fine 
examples of wise restraint and common sense. In the last year, in close collabora- 
tion with this writer, he devoted much time and effort to the Home Study Course. 
In spite of his large practice, his responsibilities as teacher and writer and his, 
alas, recurring illnesses, he gave time and thought to the correction of many, 
often unreadable, many times overlong expositions written by our candidates, 
carefully and faithfully trying to understand and to grade them, to point out 
the subjects where further enlightenment was needed. 

Ed Tait was what he looked, an American Puritan; ascetic, serious, warm in 
heart but somewhat severe in his judgment of himself and others, putting duty 
not only before pleasure but into the place of pleasure. I saw him last this spring 
in White Sulphur Springs, West Virginia, where, just recuperating from another 
heart attack, he spent eight hours in a conference while the rest of us devoted 
most of our time to the more sociable aspects of that lovely meeting. 

His seriousness and his preoccupation with issues of moral standard made Id 
Tait in his last years, in spite of illnesses, more and more actively engaged with 
problems of professional conduct and so-called interprofessional issues of eye 
care. About this field of his activities much is known and, I am sure, more will 
yet be said. We shall all sorely miss him. 


ARTHUR LINKSZ 
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Current Review 





A PATIONAL BASIS FOR THE PREPARATION OF OPHTHALMIC 
SOLUTIONS* 
S. RrEGELMAN AND D. G. VAUGHAN, JR. 
San Francisco, California 
Pharmacists and physicians in general do not recognize that eye solutions 


shou'd be prepared with at least as much care as intravenous solutions. Eye drops 
are often instilled into eyes traumatized by accident or surgery, and they are 
then potentially even more dangerous than intravenous injections. The cornea 
and (issues lining the anterior chamber constitute an extremely rich cultural en- 
viroument for infectious agents, yet lack the bloodstream’s normal defenses. 

The most important factors to consider when preparing an ophthalmic solution 
are tonicity, pH, stability, viscosity, selection of a preservative, and sterility. 
Unfortunately the most important of these, sterility, has received the least at- 
tention from both pharmacists and ophthalmologists. It is desirable that an eye 
solution be stable, isotonic, and at the proper pH, but no one has ever lost an eye 
because a solution was partly decomposed or mildly irritating. The instillation 
of an unsterile solution into an injured eye, on the other hand, has all too often 
been disastrous. 

In the present discussion, the various factors enumerated above will be ex- 
amined in turn while it is borne constantly in mind that the paramount considera- 
tion is solution sterility. When a compromise must be made, it must be in favor 
of sterility. Our final objective is to formulate a system for the proper prepara- 
tion and handling of ophthalmic drugs under all conditions. We will propose two 
different standards for the preparation of eye solutions. 

TONICITY 

On the assumption that ophthalmic solutions must be exactly isotonic with 
tears, the pharmacist has been trained traditionally to adjust the osmotic re- 
sponse of the drug and of the sodium chloride to a precise value. For many years 
this value was accepted as 1.4 per cent sodium chloride equivalent, the figure ap- 
parently first adduced by Lumiere and Chevrotier.' These workers felt strongly 

* This experimental work was done as a joint project of the School of Pharmacy and the 
Department of Ophthalmology, University of California Medical Center, San Francisco, 
California. A portion of the research data reported herein was supported by a grant from 
the National Society for the Prevention of Blindness. 

Reprinted by permission from the J. Am. Pharm. Assn., 19: 474-447, 637-640 and 665-668. 
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that the use of hypotonic solutions should be avoided, and to this end they pro- 
posed that eye drops be prepared by dissolving the active substances in 1. per 
cent sodium chloride solution without reference to the osmotic effects o! the 
solute. The Swiss Pharmacopeia quoted its results, and 1.4 per cent becam the 
generally accepted figure. 

Unfortunately, Lumiere and Chevrotier based their original estimate on :\) in- 
correct value for the freezing point of tears. More recent workers, notably k vogh 
and his associates,? with more accurate methods of measurement at their «om- 
mand, have arrived at an osmotic value of 0.9 per cent sodium chloride equiva- 
lent, and the pharmacist has adjusted his solutions to coincide with this new 
figure. 

It has become clear, however, that the eye can in fact tolerate a considerable 
range of tonicity before any pain or discomfort is suffered or any corneal epit}clial 
damage sustained. In 1929 Lipschiitz* reported that sodium chloride conceitra- 
tions of 0.6 per cent or lower, and of 1.5 per cent or higher, caused ocular irrita- 
tion. Krogh and his associates? detected evidence of irritation only when the 
extremes of 0.6 and 2.0 per cent were exceeded. Riegelman ef al.* evaluated the 
range of osmotic tolerance by observing patient response and utilizing slit-lamp 
examination of the fluorescein-stained corneal surface. Twenty-four patients 
with unilateral conjunctivitis were selected for this study. In a range of sodium 
chloride concentrations from 0.5 per cent to 2.0 per cent, no pain was suffered nor 
tissue change detected in either the normal eye or the inflamed eye of any of the 
24 subjects. 

A recent study of the effect of radioactive Na*Cl on rabbits’ eyes was con- 
ducted by Maurice.® On the basis of carefully controled permeability determ na- 
tions, he concluded that sodium chloride solutions in concentrations up to 10 
per cent were unlikely to cause any damage to the eye by v-rtue of their osmotic 
force. 

The results of this experimental work on rabbits’ eyes were borne out in en- 
ton’s clinical study® of the use of concentrated solutions of sodium sulfacetamide, 
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a drug that has been used in ophthalmology in concentrations from 10 to 30 per 
cent since World War II. Fenton studied the osmotic properties and pain-produc- 
ing characteristics of this compound and found, on the basis of freezing-point 
determinations, that a 3.5 per cent solution was isotonic with a 0.9 per cent 
sodium chloride solution; that a 10 per cent solution was isotonic with a 3 per 
cent sodium chloride solution; and that a 30 per cent solution was isotonic with 
a 9 per cent sodium chloride solution. In studies conducted on 20 volunteers, 
Fenton used concentrations of sodium sulfacetamide from 2.5 to 30 per cent. His 
results are recorded in Figure 1. Concentrations below 5 per cent were painless; 
as they were increased, more pain was felt by more subjects until at 12.5 per 
cent, some discomfort was felt by all but one subject. 

It may be concluded from these various investigations that ophthalmic solu- 
tions do not need to be isotonic with tears—a point of considerable importance in 
view of the meticulous efforts pharmacists have made to meet this unnecessary 
condition, often overmanipulating the drugs and endangering their sterility in 
the process. In adjusting the tonicity of an ophthalmic solution, the pharmacist 
has recourse to tabulated values* for the sodium chloride equivalent of various 
drugs at one concentration. According to one standard preparation technic, the 
desired quantity of drug is dissolved in the amount of distilled water (specified in 
the table) that will yield an isotonic solution, and is then diluted to volume with 
an isotonic buffer. The danger in this procedure is that the distilled water, unless 
it has been sterilized and stored under proper conditions, is very likely to be 
contaminated with bacteria or other microorganisms. As indicated above, it is 
the contention of the authors that this manipulation is entirely unnecessary and 
introduces a potential source of dangerous bacterial contamination. 

From the accumulated evidence, one may propose that the sodium chloride 
(equivalent) concentration of an ophthalmic solution may safely range from 0.7 
per cent to 1.5 per cent, and in some instances to 2.0 per cent. On this basis it is 
recommended that an 0.8 per cent sodium chloride solution, or its osmotic 
equivalent, be used as a stock vehicle. Up to 5 per cent of nearly every common 
ophthalmic drug’ can be added directly to such a vehicle without exceeding the 
‘safe’”’ range of tonicity. The resultant solution may be hypertonic with respect 
to the estimated 0.9 per cent sodium chloride value for tears, but the tears will 
dilute it so rapidly that only rarely will any greater pain sensation be produced 
than by an osmotically balanced solution. 

It may be noted parenthetically that there are other potential causes of pain 
directly related to the properties of the drug itself. These include the surface- 
active protein-denaturation reactions of many of the local anesthetics, heavy 
metal salts, and quaternaries at high concentrations. The compounds used in 

* The methods used to estimate these values often give only rough approximations. The 
osmotic effect of compounds is concentration-dependent; due to association of the ions in 
solution, twice the amount of compound does not produce twice the osmotic effect. This 
can easily be seen by examining the freezing-point data on electrolytes in any handbook 
of chemistry. Another factor often neglected is the effect of the interaction of the compounds 


involved; for example, the buffer ions may react with the drug and change the ionic charge 
and the number of ions in solution. 
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ophthalmology which are highly surface-active, such as the local anesthetic 
tetracaine hydrochloride (Pontocaine), adsorb on the corneal membrane. This 
local increase in drug concentration at the tissue-liquid interface causes the same 
type of damage that can be expected from a hypertonic solution. The pain 
caused by the surface-active compound lasts longer, in fact, since the elution of 
the absorbed material is difficult to accomplish. In high concentrations the sur- 
face-active agents may cause superficial corneal damage as a result of protein 
denaturation. This response may be cumulative, each additional instillation in- 
creasing the damage and concomitant pain. 


HYDROGEN ION CONCENTRATION 


The pharmacist and ophthalmologist are in complete agreement that the pH 
of an eye solution must be properly adjusted. How fine this adjustment should 
be requires clarification, however. Actually, the eye tolerates a fairly wide range 
of pH in a solution at the moment of its instillation. This is by virtue of four 
interdependent factors: (1) the neutralizing action of the tears, which constitute 
a buffer system with a pH of approximately 7.4; (2) the negligible buffer capacity 
of most ophthalmic solutions when they are compounded in distilled water or 
isotonic saline solution; (3) the immediate increase in tear-production that fol- 
lows the instillation of an irritating substance into the conjunctival sac; and (4) 
the relatively small amount of medication (one or two drops, or roughly 0.05 to 
0.1 ml.) that is normally instilled. 

Putting a drop of ophthalmic solution into the conjunctival sac can be likened 
to a titration procedure in which the tears are analogous to the titrating solution. 
The carbonic acid, weak organic acids, and proteins in the tears are capable of 
neutralizing both acidic and basic solutions. The exact measure of this neutraliz- 
ing capacity is not known, but it is enough in most instances to bring an un- 
buffered solution’s initial pH, which may have been as low as 3.5 or as high a 
10.5, to within tolerable limits almost instantaneously. 


Unbuffered Solutions 


The acid-neutralizing power of the tears can be conjectured from the results 
of an experiment in vitro conducted in our laboratory. In this study, 10 cc. of a 
number of preparations in various concentrations were titrated with a 1.0 N 
sodium hydroxide solution. The results with respect to 1 per cent atropine sulfate 
solution and 1 per cent pilocarpine hydrochloride solution, in terms reduced to 
1{oo9 of their experimental values, are given in Table 1. 

If it is assumed arbitrarily that the acid-neutralizing power of the tears is 
roughly equivalent to 8 to 10 ul. of a 0.01 N base, then the tears and drug mixture 
bathing the eye after the addition of two drops of 1 per cent atropine sulfate 
would be in the normal pH range of 7.4. After the addition of 1 per cent pilo- 
carpine hydrochloride, on the other hand, the pH of the mixture would approxi- 
mate only 5.5, and if a higher concentration of pilocarpine were instilled, more 
base would be required to neutralize it. 
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TABLE 1 





pH of 0.1 ml. 


0.01 N NaOH added | _ ear : 
| 1% atropine sulfate solution ny ects polation 











ul | | 

0 | 4.15 4.30 
2 6.01 4.79 
4 | 7.18 | 5.15 
6 | 7.51 | 5.28 
8 | 7.80 5.40 


10 | 7.98 | 5.49 
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Figure 2 represents the initial portion of titration curves drawn for several 
ophthalmic solutions. Three different concentrations of pilocarpine hydrochloride 
were used. The amount of base added can be considered equivalent to the im- 
mediate neutralizing capacity of the tears. When this immediate capacity is ex- 
ceeded, the proteins of the corneal epithelium are damaged, the sensory nerve 
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Fic. 3. Titration curves for two different epinephrine salts. The curves simulate the pH 
response from two drops of medication when mixed with increasing amounts of tears. 
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endings are stimulated, and a sensation of pain is created. With the secretion of 
additional tears, the normal pH is restored. The intensity and duration of the 
pain are related to the acidic reaction of the eye drops. An isotonic solution of | 
per cent pilocarpine hydrochloride in water is only mildly irritating, but 2, 3, and 
4 per cent solutions, equally isotonic, are progressively more irritating, and more 
tears will be required to neutralize them. Experiments on a number of volunteers 
have confirmed this conclusion. 

Figure 2 also includes the curve for a 4 per cent atropine sulfate solution. In 
this case the neutralizing capacity of the tears was adequate so that the effect of 
adding the atropine solution was to lower the pH only very slightly. 

Occasionally the use of the wrong salt will result in pain due to unneutralized 
acid. An example of this is epinephrine bitartrate which has been used recently 
in the treatment of glaucoma. Tartaric acid is a dibasic acid and only one carboxy! 
has been neutralized by the epinephrine base. Figure 3 represents the initial por- 
tion of the titration curve for a 2 per cent epinephrine bitartrate solution, com- 
pared with the curve for epinephrine hydrochloride of equivalent molar concen- 
tration. These curves explain why there is a prolonged pain response to the 
instillation of two drops of the bitartrate: To restore the normal pH of the eye, 
ten times the amount of tears is required after the use of the bitartrate than after 
the use of the physiologically identical hydrochloride. 


Buffered Solutions 


There are three reasons for buffering ophthalmic drugs: (1) to minimize pain, 
(2) to insure drug stability, and (3) to control the drug’s therapeutic activity. In 
1947, Hind and Goyan* made an important contribution to ophthalmology by 
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pointing out that these three factors could be integrated into a practical compro- 
mise by proper consideration of solution pH and buffer capacity. In their original 
report, they classified ophthalmic drugs according to their physical chemical 
properties as they were known at that time. This resulted in five groups with a 
special buffered, isotonic vehicle for each group. Changes in our knowledge and 
perspective have modified some of their original conclusions. 


Buffering in Relation to Pain Response 


Hind and Goyan originally suggested that pain and irritation caused by certain 
eye drops were related to the concentration of the free base in the solution. This 
may be true in a few cases; however, it is by no means a general case. If it were 
a general case, a solution of an alkaloidal salt should become more irritating as 
it is made more alkaline. Actually, when pilocarpine hydrochloride (2 to 4 per 
cent) is prepared in a phosphate buffer with a pH of 6.8, the solution is much 
less irritating than when the compound is dissolved in distilled water or boric 
acid solution even though the former solution contains more than one hundred 
times the concentration of free base. No irritation is detected when 0.5 per cent 
physostigmine salicylate is compared in freshly made solutions in the boric acid 
and phosphate pH 6.8 vehicles. 

It would seem, then, that the pain and irritation are caused by the acidity of 
the eye solution when it is instilled, and that their duration depends on the 
amount of tears required to bring the pH within the normal range. The buffer 
solution, such as phosphate buffer at pH 6.8, a mixture of sodium acid phosphate 
(NaH»,PO,-H.0, 0.46 per cent) and disodium phosphate (Na2HPO,-7 HO, 0.88 
per cent) neutralizes some of the acidity of the pilocarpine hydrochloride while 
it is in the bottle and thus markedly reduces the immediate pain response. 

Unfortunately, the relatively alkaline buffered solution of this compound is 
less stable than the unbuffered solution, so that when heat sterilization is neces- 
sary, e.g., if the solution is to be used in an injured eye, it must be prepared at the 
more acid pH. When pilocarpine is prescribed for long continued home use on 
intact eyes, however, the patient will much prefer the less pain solution prepared 
with the phosphate buffer at pH 6.8. To assure constant drug activity, a fresh 
bottle must be procured once a month. 


Buffering in Relation to Stability 


Normal saline solution is a common vehicle for ophthalmic drugs and is in most 
respects entirely satisfactory. The stability of a drug may be affected by the 
lack of neutralizing capacity of its vehicle, however, for example, if the container 
in which a solution is dispensed is made of lime glass, a small amount of base 
may leach from the glass into the solution.® Figure 4 shows the titration curves 
for a group of ophthalmic drugs. It is apparent from these curves that only a 
small amount of alkali can shift the pH of the unbuffered solutions to the alka- 
line range, and the preparation is then subject to hydrolysis and inactivation. 

An isotonic sodium chloride solution, lacking buffer capacity, will have no 
effect of any alkaline reaction that develops in the bottle. In this situation a 2 
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per cent boric acid solution is a useful substitute. It is equally satisfactory so far 
as tonicity is concerned, and its weak acidity will neutralize the small amount of 
alkali that leaches from the glass, yet will itself be readily neutralized by the 
tears. It will thus contribute to the stability of the drug in the bottle without 
causing any pain or modifying the therapeutic acitivity of the compound. A 
dilute solution of sodium acid phosphate is presently under study as a potentially 
more effective vehicle than boric acid solution. 


Buffering in Relation to Therapeutic Effect 


It has been the prevailing opinion in recent years that the proper adjustment 
of the pH of an ophthalmic solution results in a more rapid therapeutic response. 
The experimental basis for this opinion was formulated in 1942 when Swan and 
White’® showed that procaine was absorbed into the cornea roughly in proportion 
to the percentage of free base in solution. Cogan and Kinsey" found this equally 
true of a number of other compounds. As an ophthalmic solution is made more 
alkaline, increasing amounts of lipoid-soluble, undissociated alkaloidal free base 
form in the solution and penetrate the cornea. The ionic form of the alkaloid in 
the same solution penetrates very slowly" or not at all. 

In 1955, Floyd et al.” reviewed these earlier results and attempted to evaluate 
their clinical significance. They applied two drops of a 1 per cent pilocarpine 
hydrochloride solution of known pH to each eye tested, and measured the miotic 
response in a darkened room. The reactions to solutions prepared at two different 
pH levels were compared. In the first group, the pH was 4.0 to 4.2, with normal 
saline, boric acid, or sodium acid phosphate as vehicles. Less than 0.5 per cent 
of the molecules were in the free base form in these solutions. In the second 
group the pH approximated the physiologic range (6.6 to 7.4). In these solutions 
40 to 60 per cent of the molecules were in the free base form. 

The rate of absorption of the drug from the two groups of solutions was ap- 
proximately the same, i.e., the neutralizing capacity of the tears was adequate 
to overcome the initial difference in pH and thus to increase the percentage of 
free base available for absorption. The authors found a slight difference in the 
minimum pupillary diameter, however; the pilocarpine in the more alkaline 
vehicle caused contraction of the pupil an estimated 17 per cent more than the 
pilocarpine in the unbuffered solution. 
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Working independently, Riegelman and Vaughan" conducted a similar ex- 
periment. They used 10 patients and dilated their eyes with 10 per cent phenyl- 
ephrine hydrochloride. This fixed the iris in the fully dilated position so that the 
pupillary light reaction was eliminated. The reactions to a boric acid solution of 
1 per cent pilocarpine hydrochloride (pH 4.2) were compared with the reactions 
to a Sorensen phosphate buffer solution (pH 6.6). In this instance photographs 
were taken and the pupil size determined from the enlarged image. The authors 
found that pilocarpine in the more alkaline vehicle had slightly more miotic 
effect, but the difference was so minute as to be statistically insignificant. It must 
be acknowledged that a larger study is required before a final conclusion can be 
made. 

Although the last finding was slightly at variance with the results obtained by 
Floyd and associates,” both groups of workers reached the same conclusion, i.e., 
that vehicles with a nearly physiologic pH have no clearcut clinical superiority 
over more acid vehicles of low buffer capacity. Since pilocarpine hydrochloride 
solutions possess the greatest resistance to neutralization of all the common 
ophthalmic drugs, this conclusion would appear to have wide application. 


STABILITY 


The relative stability of various ophthalmic drug solutions has an important 
bearing on methods of preparation since autoclaving may be required in certain 
circumstances, and in others it may be necessary for the product to remain stable 
over an extended storage period. 

The stability of ophthalmic drugs must be considered in relation to the effects 
of pH and temperature on the active compound. Many of our active drugs, in- 
cluding the commonly used local anesthetics, cycloplegics, and many of the 
miotics, contain ester linkages, the products of whose hydrolysis are inactive so 
far as the eye is concerned. At a fixed temperature, the rate of decomposition 
depends on the pH. In most instances we can expect a drug to be a hundred times 
more stable at pH 5.0 than at pH 7.0. The accuracy of this estimate is contingent 
upon the dissociation characteristics of the compound, and upon the relative 
stability of its free base and cation. 

In the past 10 years data have become available on the kinetic deterioration of 
the following ophthalmic drugs: 


Procaine and Tetracaine 


Higuchi and his associates‘ have studied the ester hydrolysis of procaine and 
tetracaine.!® Within the limits of the experimental accuracy of the data, the 
two compounds showed nearly identical rates of deterioration. It may be pre- 
dicted that at room temperature (25°C.) and pH 5.0, it would take 19 years for 
either compound to decompose 50 per cent. At autoclave temperature (120°C.) 
and the same pH (5.0), the same amount of decomposition would require 36 
hours, but at autoclave temperature and pH 6.8, it would take only 10 minutes. 
Fortunately, tetracaine possesses local anesthetic activity at the lower pH; pro- 
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caine, however, is topically active only when the pH is above 6.8 and is inacti- 
vated by autoclaving. 

The similarity of the hydrolysis rates of tetracaine and procaine might have 
been anticipated from the similarity of their chemical structures. It is safe to con- 
clude on the same basis that ophthaine and Dorsacaine also have similar stability 
characteristics. 


Atropine 


The results of a recent study of atropine by Zvirblis and associates'®: " are 
applicable to the prediction of its stability under ophthalmic conditions of use. 
The half-life (time for 50 per cent decomposition) of atropine at autoclave tem- 
perature (120°C.) is approximately 1 hour at pH 6.8 and 60 hours at pH 5.0. 
This means that it can be sterilized if buffered at pH 5.0 or below. At 25°C. and 
pH 6.8, that half-life would be 2 years, and at pH 5.0 it would be approximately 
130 years. 

It should be possible also to predict the stability of homatropine* and scopola- 
mine at autoclave temperature when formulated at pH 5.0 since their structure 
closely resemble that of atropine. This prediction has been confirmed to a certain 
extent for homatropine by the study of Pittenger and Krantz." 


Pilocarpine 


The miotic, pilocarpine, contains a lactone ring which is subject to attack by 
the hydroxy] ion; if this inner ester-linkage opens, the compound can isomerize 
to the inactive isopilocarpine. At pH 6.6 and at autoclave temperature, the half- 
life is 34 minutes; at the same pH and at room temperature, it is 66 days. At pH 
5.0 the stability of the compound has not been precisely defined, but it has with- 
stood 24 hours of autoclaving (120°C.) with approximately per cent destruction.’ 


Physostigmine 


Unfortunately, physostigmine, probably the most unstable of all the ophthal- 
mic drugs, has been incompletely studied under ophthalmic conditions of use. 
There has been much confusion in pharmacy and medicine as to whether or not 
a red-colored physostigmine solution still possesses miotic activity. The intensity 
of the red color is not at all indicative of an extensive hydrolysis since only 1 mole- 
cule of 1000 need decompose to color a 0.5 per cent solution. Thus it could be red- 
colored and still possess at least 99 per cent of its original activity. 

Physostigmine is a substituted carbamic acid ester. On hydrolysis a phenol is 
formed which is highly reactive to oxidation. Ellis et al.2° showed that the phenol, 
eseroline, and its oxidation products rubreserine, eserine brown, and eserine blue, 
are essentially inactive as cholinesterase inhibitors (less than {99 as active as 


* Unpublished data presented at the American Pharmaceutical Association Convention 
in Los Angeles, April 1958, by Patel and Lemberger result in an estimation that homatro- 
pine is approximately one-eighth as stable as atropine in solutions of acid pH. At pH 5, 
one can estimate that the half-life of the drug would be in the order of 14 years at 25°C. 
and 10 hours at autoclave temperatures. 
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physostigmine). Rubreserine is the intensely red-colored compound which dis- 
colors the preparation. Usually one of the salts of sulfurous acid is added to re- 
verse the color, but this does not reactivate the compound. 

The stability of physostigmine was studied by Ellis and associates?” in a 
range of pH from 6.0 to 8.0 at 38°C., and by Hellberg”: * in a range of pH from 
5.0 to 11.0 at 25°C. Analysis of their data leads one to conclude that the com- 
pound will require several years at room temperature to decompose 50 per cent 
when prepared in 2 per cent boric acid solution, and approximately 6 months at 
pH 6.8. 

Certain preliminary studies'® on physostigmine using a modified method of 
Hellberg for analysis indicate that a 0.5 per cent solution of physostigmine in 2 
per cent boric acid undergoes approximately 15 per cent decomposition during 
one autoclaving. If 0.2 per cent sodium bisulfite is added to the formula, the 
solution remains colorless; however, the same degree of hydrolysis has taken 
place. 

In the course of the usual hydrolysis of an ester, an alcohol and an acid are 
formed and the solution will tend to become more acid. However, the acid formed 
during the hydrolysis of physostigmine undergoes decarboxylation and the basic 
methylamine is produced. The pH of the boric acid solution is 4.7 prior to auto- 
claving and changes to 6.2 during autoclaving. The rate of hydrolysis is accel- 
erated with the pH change.* If the drug is prepared in a buffer of pH 6.8, nearly 
all the activity is destroyed during one autoclaving. 


Chlorobutanol 


One of the common antibacterial agents, chlorobutanol, is also subject to hy- 
drolysis. It is temperature- and pH-dependent but there are virtually no data on 
the rate of deterioration. Gershenfeld** found that the compound no longer pos- 
sessed bacteriostatic activity for a number of Gram-positive and Gram-negative 
organisms after autoclaving. Preliminary data indicate that one autoclaving at 
120°C. destroys 50 per cent of chlorobutanol when dissolved in water or boric 
acid.!9 


Epinephrine and Phenylephrine 


Certain ophthalmic drugs are subject to other types of deterioration that lead 
to partial loss of activity. Epinephrine and phenylephrine (Neo-Synephrine) 
can be oxidized, or in a certain range of pH can be racemized to the inactive 


* A vehicle for physostigmine is listed below: 


Citric acid oar sie Peake pales ened ae “3 . 0.012 per cent 
Sodium bisulfite , RGA eeeanys 0.100 per cent 
Sodium chloride..... ; Ake . 0.900 per cent 
Distilled water q.s. 


Although the initial pH of this vehicle is 3.95, it is formulated with small enough concentra- 
tion of acidic ingredients so that the tears rapidly neutralize the solution; therefore there 
is no irritating sensation when this solution is instilled in the eyes. From 97 to 99 per cent 
of the physostigmine present in the solution remains intact after one autoclaving. No change 
in color is noted. Details of this study will be reported elsewhere. 
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TABLE 2 
Stability of Selected Ophthalmic Drugs 























Time for 50% Decomposition 
Drug pHs .0 | pH 6.8 

25°C. 120°C. 25°C 120°C. 

Yr. 
Procaine and tetracaine........ = 19 36 hr 10 min. 
Atropine and homatropine........ 130 | 60 hr.* | 2 yr. 1 hr. 
ID acd xsi waenecie cae es Several | >24 hr. | 66 days 34 min. 
Physostigmine ................ | Several | ~lhrf | 6 mo. <10 min. 
Phenylephrine....................| Several | >2hr. ? ? 
CMMI 5 oaks cecsccvevsaes ? 25 min. | Unstable 15 min. 





* “Stable.” 
+ When properly buffered, methylamine is formed during the hydrolysis, shifts the pH 
to more alkaline values and thereby increases the rate of hydrolysis. 


d-isomers. It has recently been shown that these compounds also react with 
metals to form insoluble chelates. Pratt?® has investigated phenylephrine heat 
stability and found the drug stable to racemization and other forms of deteriora- 
tion. After 3 hours of autoclaving, almost no change in activity was noted. Re- 
cently, a 10 per cent solution of phenylephrine was autoclaved six times in our 
laboratories. The solution discolored but there was no decrease in mydriatic 
activity. Epinephrine can be autoclaved at least once without loss of activity. It 
probably can be reautoclaved several times; however, complete data on its sta- 
bility is not presently available. From 0.1 to 0.3 per cent of sodium bisulfite* is 
added frequently to phenylephrine and epinephrine solutions to retard discolora- 
tion due to oxidation. 

From these data, summarized in Table 2, one may conclude that a great many 
ophthalmic solutions will remain adequately stable when autoclaved at 15 pounds 
for 15 minutes if they have been prepared in 2 per cent boric acid solution. This 
conclusion is in general agreement with that of Morrison and Truhlsen” and of 
Murphy et al.?8 


VISCOSITY AND CORNEAL CONTACT TIME 


In 1945, Swan”? first reported adding methylcellulose, 4000 cps viscosity type, 
to contact lens solutions in order to simulate a lubricating action similar to normal 
conjunctival mucus. He used a concentration of from 0.5 to 1.0 per cent of the 
gum in an isotonic saline solution as a vehicle for contact lenses. 


* Unpublished data presented at the American Pharmaceutical Association Conven- 
tion in Los Angeles, April 1958, by Schroeter, Higuchi and Shuler includes evidence for 
a degradation of epinephrine induced by bisulfite. The presence of bisulfite results in a 
partial loss of the biologically active l-isomer. It is not certain whether the same reaction 
takes place with phenylephrine; however, it is good logic to eliminate this antioxidant 
from solutions which may be stored or used over an extended period of time. 
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Recently Mueller and Deardorff** have studied the effect of methylcellulose on 
the therapeutic response of patients to homatropine hydrobromide. They found 
that a buffered aqueous solution containing 0.25 per cent homatropine hydro- 
bromide produced no cycloplegic or mydriatic response in any of nine subjects. 
The addition of 1 per cent methylcellulose, on the other hand, reduced accommo- 
dation to 20 per cent and caused a pupillary dilation to 7.0 mm. 

By comparing the effect of a plain solution with that of one containing 1 per 
cent methylcellulose 4000 cps on each eye of the same subject, Mueller and Dear- 
dorff found little or no difference in the response at the 1.0 per cent homatropine 
level. At concentrations of 0.25, 0.50, and 0.75 per cent, however, the increased 
contact time obtained with the more viscous methylcellulose-containing solution 
resulted in greater therapeutic response. It is likely that the principal benefit to 
be gained from the addition of methylcellulose will be increased physiologic ac- 
tivity on patients who are refractory to standard treatments. 

It should be noted, moreover, that the general use of methylcellulose might 
pose a number of problems. The compound is coagulated by heating and may 
not properly disperse on cooling. It is not known definitely to be nonirritating 
to the internal structures of the eye, and its use in ophthalmic solutions instilled 
at surgery may therefore be inadvisable. Bacterial filtration of a viscous solution 
is exceedingly difficult and may be quite impossible with small-scale equipment. 


STERILITY 


The invasion of the cornea by microorganisms is barred effectively by the 
intact corneal epithelium. Once this barrier is broken, however, there is no de- 
fense and organisms may enter the cornea freely and cause infection. One very 
dangerous and opportunistic organism, which actually grows in the cornea better 
than in any other known medium, is Pseudomonas aeruginosa. This organism is 
a contaminant of many commonly used eye solutions, and particularly of sodium 
fluorescein solution, a dye often used as a diagnostic aid in the study of corneal 
injuries. 

For the purposes of this discussion, we have used the term “intact eye’’ to in- 
dicate an eye in which the corneal epithelium has not been damaged, and the 
term “injured eye” to indicate one in which the corneal epithelium has been 
damaged. The use of sterile eye drops is desirable in the care of an intact eye, but 
in the care of an injured eye it is an absolute necessity. Fortunately, the vast 
majority of liquid eye medication is used at home and in the physician’s office 
on eyes whose corneal epithelium is intact. If contaminated drops are instilled 
into an intact eye, a conjunctivitis may result but will probably be easily brought 
under control; if they are instilled into an injured eye, on the other hand, serious 
infection can develop and the eye may even be lost. Therefore, we recommend 
two standards for the preparation and use of ophthalmic solutions: (1) for the 
intact eyes, sterile solutions which may be packaged in multiple-dose containers; 
for home use this implies a single dropper, while in the physician’s office separate 
sterile droppers should be used for each patient, and (2) for the injured eyes, 
small units containing sterile solutions for single patient use. 
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There are two general procedures which will insure sterility. These are auto- 
claving and sterile filtration. 

Autoclaving is almost always the method of choice, particularly since the 
study of ophthalmic drug stability reviewed above indicates that most ophthal- 
mic drugs in general use may be autoclaved without altering their efficacy if 
they have been prepared at a proper pH. It is recommended that with certain 
exceptions 2 per cent boric acid solution be used routinely as the vehicle for 
ophthalmic preparations (pH 4.7, slightly modified by the addition of each drug). 
The exceptions are sodium fluorescein, the sulfonamides, and other alkaline 
drugs (distilled water), and pilocarpine for home use (phosphate buffer at pH 
6.8). It is also recommended that small amounts of medication be packaged in 
containers for single-patient use. If the container is wrapped prior to autoclaving, 
the outside as well as the inside will be sterile. This will be an advantage at 
surgery. 

Bacterial filtration, with aseptic technics in all manipulations, is the second 
method of sterilizing ophthalmic solutions. This is essential only in the rare in- 
stance when a heat-labile drug such as many antibiotics is required in connection 
with a surgical procedure. A safe, practical, single-use filter membrane has been 
designed for use with a Swinney adaptor fitted on a syringe. To facilitate rapid 
handling, the syringe may be the type that refills automatically. The membrane 
is replaced after each use of the filter, thus reducing the hazard of chemical con- 
tamination.* 

The general application of filtration procedures to the preparation of sterile 
ophthalmic solutions has been proposed by several workers.”*: *! Small amounts 
of drug can be trapped in the filtration assembly, however, and to prevent chemi- 
cal contamination, three full assemblies would be required to separate the cyclo- 
plegics and mydriatics from the miotics, and these three from the other oph- 
thalmic drugs. There is always some danger of a procedural breakdown, moreover, 
so that samples of the filtered solution should be tested for sterility by standard 
bacteriologic methods at the beginning of the procedure, during its course, and 
at its end. 

On several counts, therefore, bacterial filtration must be regarded as too com- 
plicated, too costly in time, and too hazardous by virtue of hidden possibilities 
of breakdown, for general use. It fails, in fact, to contribute adequately to the 
sterility of a solution in use, which is the end and aim of all sterilizing procedures. 

It should be noted here that the sterility of sodium fluorescein solution is a 
special necessity in ophthalmic practice by virtue of its extensive use as a diag- 
nostic aid in the examination of corneal injury. Autoclaved preparations in 
special containers for single-patient application, or sterile Kimura fluorescein- 
impregnated filter paper, should be available. To prepare the filter paper substi- 
tute, filter paper strips are impregnated with a 20 per cent solution of sodium 


* The Swinney filter adaptor and the bacterial retentive membrane are available from 
the Millipore Filter Corporation, Watertown 72, Massachusetts. The use of this assembly 
with a 2-cc. Cornwall automatic refilling syringe will allow extremely rapid filtration of a 
solution. 
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fluorescein, and are then dried and sterilized in a glass container in a hot air oven 
at 150 to 160°C. for 3 hours. At the time of use the fluorescein is normally dis- 
solved instantly by the tears, but in rare instances an eye may be so dry that 
the paper must be moistened first. To maintain sterility, this must be done with 
sterile distilled water. 

Further details of the procedures recommended for the preparation of sterile 
ophthalmic solutions will be given below in a special section. 


SELECTION OF A PRESERVATIVE 


Preservatives are unnecessary for ophthalmic solutions that are to be instilled 
into injured eyes or eyes being prepared for surgery, e.g., the homatropine solu- 
tion to be instilled into an eye that required dilation prior to cataract surgery. 
Solutions for such purposes should be autoclaved and used on one patient only. 
This obviates the need for a preservative of any kind. The best of the preserva- 
tives, moreover, are irritating to the posterior surface of the cornea, the iris, and 
the tissues lining the anterior chamber, and for this reason are undesirable as 
well as unnecessary. 

Among the preservatives that have been used in ophthalmic solutions, the 
following have been studied extensively: polymyxin, benzalkonium chloride, 
chlorobutanol, certain organic mercurials, and certain phenols and substituted 
alcohols. Their bactericidal activity was investigated by Riegelman et al.” by 
means of a corneal infectivity test on rabbits. A review of chemical preservative 
in ophthalmic solutions has been published by Lawrence.* The results will be 
reviewed in the following paragraphs in the course of a general discussion of the 
merits of these various compounds as preservatives. It may be said, however, 
that no one of them is sufficiently free from chemical incompatibilities, or suffi- 
ciently rapid in its bactericidal action, to be recommended as the agent of choice 
in all instances. 


Polymyzin B Sulfate 


When tested against a group of strains of Pseudomonas aeruginosa, polymyxin 
B sulfate was found to be the chemical preservative of choice. It may be regarded 
as established, in fact, that no other known agent possesses equivalent anti- 
pseudomonal activity. In 2 years of rather wide use of this compound in a con- 
centration of 1000 units per ml., there has been no instance of a resistant strain 
or of a sensitivity reaction. However, since there is always the possibility of the 
development of one or the other of these complications in the use of any anti- 
bacterial agent, it is wise to reserve polymyxin for known pseudomonal infections. 

There are several other compounds that are bactericidal at a slower rate against 
Pseudomonas aeruginosa and Proteus vulgaris. If a solution’s level of bacterial 
contamination is low enough, and if no proteins or other inactivating substances 
are added, a preservative can sterilize an ophthalmic solution if there is an ex- 
tended period of contact. It cannot be too often reiterated, however, that when 
there is any danger of the development of a serious infection, the only safe pro- 
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cedure is to use solutions of known sterility, i.e., solutions autoclaved in small 
containers for single-patient use. 


Benzalkonium Chloride, U.S.P. (Zephiran) 


Benzalkonium chloride in concentrations ranging from 1/10,000 to 1/100,000 
has been recommended as a preservative for ophthalmic solutions. If concen- 
trations of 1/3000 or stronger are used repeatedly, however, the corneal proteins 
are increasingly denatured and irreversible damage may result. Many contra- 
dictory observations have been recorded by workers testing the antibacterial 
activity of this compound. Lawrence** compared its effect on 29 strains of 
Pseudomonas aeruginosa, and on a number Proteus vulgaris strains, with the 
effect of many other potential preservatives for ophthalmic solutions. Six of his 
strains were retested by Riegelman and Vaughan"® by means of an identical pro- 
cedure in vitro and a rabbit corneal infectivity test. While Lawrence reported 
that a 1/10,000 solution was bactericidal in 30 minutes, Riegelman and Vaughan 
found viable organisms present during at least 6 hours of continuous exposure to 
the preservative. The level of contamination in these tests are exceptionally 
high, yet there appeared to be approximately 10" molecules of the quaternary 
per bacterium. There is no doubt that the protein and peptone components of 
the test medium, the level of contamination, and the type of inactivating pro- 
cedure all influence the results obtained. 

Due to its cationic and surface-active properties, benzalkonium chloride is 
avidly adsorbed on glass surfaces, particularly at roughened sites and on cotton, 
protein, and other negatively charged molecules.** A number of pseudomonal 
infections have been reported recently in hospitals and doctors’ offices in various 
parts of the country. They were traced in many instances to contaminated oph- 
thalmic solutions containing benzalkonium chloride as a preservative. The spe- 
cific cause of its failure in each case is unknown but it may have been related to 
physical inactivation or to the resistance of the contaminating microorganisms. 
In any event, the use of ophthalmic solutions containing benzalkonium chloride 
should be restricted to eyes with intact corneal membranes. 

Unfortunately, benzalkonium chloride possesses certain incompatibilities which 
can further limit its range of application. It cannot be used (1) with nitrates, such 
as pilocarpine nitrate, (2) with salicylates, such as eserine salicylate, or (3) with 
other large anions, e.g., fluorescein or the sulfonamides. So far as (1) and (2) are 
concerned, one may substitute a pharmacologically equivalent salt containing a 
different anionic group, such as pilocarpine hydrochloride or eserine sulfate. 

With all its limitations, benzalkonium chloride is among the most effective 
and rapidly acting preservatives when the conditions of its use are properly con- 
trolled. Further studies will be necessary to define accurately its sterilizing po- 
tential, particularly on the Gram-negative pathogens. 


Chlorobutanol, U.S.P. 


Chlorobutanol enjoys a certain degree of popularity as a preservative of oph- 
thalmic solutions. While the antibacterial test data are very limited, it is appar- 








ent 

Gral 
cent 
yloce 
at ( 
Pset 


hast 
bact 
solu 
clav 
the 
com 
heat 
to i 
com 


it m 


com 
in ¢ 
are 

1/2. 


acti 
ride 
por: 
be | 


anti 


and 


l 





CURRENT REVIEW 487 


ent that the compound is a relatively slow-acting bactericide against both 
Gram-negative and Gram-positive organisms. Gershenfeld** reported that con- 
centrations above 0.25 per cent were bacteriostatic to Escherichia coli, Staph- 
ylococcus aureus, and a number of Gram-negative bacilli. Lawrence* reported that 
at 0.5 per cent chlorobutanol was slowly bactericidal to certain strains of 
Pseudomonas and Proteus. 

Chlorobutanol is very slowly soluble in water so that heat is usually applied to 
hasten the process. Klein and co-workers** found that heat destroyed the anti- 
bacterial activity of the compound against Pseudomonas test strains, while 
solutions prepared without heat were active. Gershenfeld®* reported that auto- 
claving a solution of chlorobutanol destroyed all its antibacterial activity against 
the strains tested. The loss of activity is probably related to the hydrolysis of the 
compound, in the course of which hydrochloric acid is released. The pH of the 
heated or autoclaved solution frequently falls to approximately 2.0. In addition 
to its susceptibility to thermal decomposition, chlorobutanol is also rapidly de- 
composed in alkaline solutions. 

Since chlorobutanol cannot be safely autoclaved, stock vechiles containing 
it must be subjected to bacterial filtration or cold sterilization. 


Organic Mercurials 


Phenylmercuric nitrate in concentrations from 1/25,000 to 1/100,000 has been 
commonly used as an antibacterial agent for ophthalmic solutions. Mercurials 
in general are well known for their antibacterial properties but unfortunately 
are notoriously slow to act. Pseudomonal organisms survive exposure to a 
1/25,000 concentration for longer than 1 week. 

Phenylmercuric nitrate is precipitated by halide ions, further reducing its 
activity. Its principal usefulness has been as a substitute for benzalkonium chlo- 
ride, pilocarpine nitrate, and eserine salicylate solutions. It has also been incor- 
porated in sodium fluorescein solutions, but since with this compound there may 
be cation-ion interaction, one may assume the combination to possess little 
antibacterial activity. 


Thimerosal 


Thimerosal (Merthiolate) has also been used in eye drops in concentrations 
of 1/5000 to 1/20,000 in nature and for this reason is a useful addition to sul- 
fonamides and other solutions containing large anions which normally inactivate 
many of the other antibacterial agents used as preservatives. 


Phenols and Substituted Alcohols 


The usefulness of several phenolic and substituted alcohols as ophthalmic 
preservatives has been studied. The following compounds have been reported 
to be (1) slowly bactericidal against Gram-positive and Gram-negative organisms, 
and (2) nonirritating upon instillation into an eye with an intact cornea: (a) 
p-chloro-metaxylenol, 0.03 per cent; (b) phenyl ethyl alcohol, 0.5 per cent; (c) 
p-chloro-metacresol, 0.05 per cent; and (d) phenoxyethanol, 0.3 per cent. These 
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compounds are all stable at autoclaving temperatures. The first two are incom- 
patible with benzalkonium chloride but have had wide acceptance as preserva- 
tives in England where thy have been used to sterilize solutions at 100°C. They 
should be studied further. 


RECOMMENDATIONS FOR THE PREPARATION OF OPHTHALMIC SOLUTIONS* 


I. Recommended Procedure for Solutions Intended for Application to Eyes 
Traumatized by Accident or at Surgery. 


(1) With the exception noted below all drugs used in injured eyes should be 
compounded with 2 per cent boric acid solution. Sodium fluorescein and the 
sulfonamides should be compounded in distilled water. All solutions intended for 
use during surgery should be filtered free of lint or other particulate matter and 
should be prepared without the addition of a preservative, since all preservatives 
at bactericidal concentrations are irritating to the inner structure of the eye. 
Sodium bisulfite, 0.2 per cent, may be added to the boric acid solution of physos- 
tigmine, epinephrine, and phenylephrine in order to minimize discoloration 
caused by oxidation. 

(2) All such solutions should be put in small containers (5- to 10-ml. glass 
bottles with screw caps) for single-patient use only. 

(3) The closed bottle, plus a separate dropper, should be packaged in a con- 
tainer that can be autoclaved. 

(4) This unit should be autoclaved for 15 minutes at 15 pounds pressure. To 
prevent the cap from rupturing, the autoclave should be allowed to return 
slowly to atmospheric pressure before being opened. 


II. Recommended Procedure for Solutions Intended for Application to Eyes with 
an Intact Corneal Epithelium. 


(1) Such solutions may be packaged in multiple-dose containers for general 
patient and office use. 

(2) Stock bottles of sterile distilled water, normal saline, 2 per cent boric acid 
solution, and phosphate buffer at pH 6.8, to which preservatives have been added, 
should be available for the compounding of prescriptions to be used in the intact 
eye. Alkaline drugs should be compounded in the preserved water. Pilo- 
carpine salts for home use should be compounded in the phosphate buffer. All 
other drugs should be compounded in normal saline, or preferably in 2 per cent 
boric acid solution. 

(3) If the antibacterial agent selected for use as a preservative is sufficiently 
heat-stable, it should be added during the compounding of the stock vehicle. 

(4) All stock vehicles should be stored in sealed containers of moderate volume, 
such as 4- or 8-fluid-ounce prescription bottles, depending on the rate at which 
they are to be used. 


* Ophthalmic ointments should be prepared from petrolatum previously sterilized in 
one- or two-ounce containers in a hot air oven at 150°C. for from 2 to 3 hours. A new tube 
of ointment should be used for each patient whose eyes have been injured or surgically 
manipulated. 
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(5) The sealed bottles of stock vehicles should be sterilized in an autoclave at 
15 pounds pressure for 15 minutes, and the autoclave be allowed to return slowly 
to atmospheric pressure before the bottles are removed. An alternate sterilizing 
procedure is to heat the preservative-containing stock solution to boiling for at 
least 30 minutes. The solutions should be agitated sufficiently to redisperse any 
coagulated methylcellulose which may have been added. 

(6) All intermediate containers, final containers, and closures should be 
treated by boiling, or sterilized with a suitable disinfectant, and then rinsed 
thoroughly with sterile or freshly boiled water. 

(7) If extraneous suspended particles or excessive amounts of lint are intro- 
duced accidentally during compounding, the solution should be clarified with 
equipment that has been cleaned and sterilized as indicated above. 

(8) Bacterial filtration procedures may be employed, but precautions should 
be taken to prevent transfer of a therapeutically active amount of previously 
filtered drugs into subsequent ophthalmic solutions. A suitable antibacterial 
agent must still be added to the solution to eliminate, insofar as possible, the 
hazards of chance contamination during use. 

(9) Once the seal of the stock bottles has been broken, the vehicle should be 
discarded or resterilized after 24 hours. If a syphon bottle of large volume is 
used, extreme care should be taken to prevent its contamination, and the outlet 
tube, which may make contact with the final container, should be sterilized 
frequently and shielded from exposure when not in use. 


SUMMARY AND CONCLUSIONS 


(1) The most important factors to consider when preparing an ophthalmic 
solution are tonicity, hydrogen ion concentration (pH), stability, viscosity, 
selection of a preservative, and sterility. By far the most important of these is 
sterility. The use of a contaminated solution on an injured eye (i.e., an eye trau- 
matized by accident or at surgery) may result in serious infection and loss of the 
eye. An injured eye has even less resistance to infection than the bloodstream 
so that at least the same precautions should be taken in preparing ophthalmic 
solutions as in preparing solutions for intravenous use. 

(2) Tonicity. The isotonicity limits of an ophthalmic solution in sodium 
chloride equivalents may range from 0.7 to 2.0 per cent. If the stock vehicle is an 
isotonic buffer solution, a 0.9 per cent sodium chloride solution, or a 2 per cent 
boric acid solution, no adjustment for tonicity is necessary unless the concentra- 
tion of the active drug exceeds 5 per cent. 

(3) Hydrogen ion concentration. Most ophthalmic drugs when compounded with 
distilled water or isotonic saline solutions have negligible buffer capacity. When 
instilled into the eye, their pH shifts rapidly toward the pH of the tears so that 
they tend to be nonirritating even though their pH at the moment of instillation 
may have varied from 3.5 to 10.5. Solutions of pilocarpine salts and epinephrine 
bitartrate possess sufficient buffer capacity to cause pain because of their acid 
reaction. 

(4) The therapeutic activity of an ophthalmic drug depends on the amount 
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of undissociated free base in solution, but alkaloidal drugs are active in solutions 
with a pH as low as 4.0 or 5.0 if they have a low buffer capacity. A pH in this 
range is desirable since it keeps the solution stable in the bottle. This can be 
accomplished by compounding the drug in a 2 per cent boric acid solution (pH 
4.7, modified by the drug to as low as 4.0). Once instilled in the eye, the pH shifts 
rapidly to the pH of tears with subsequent increase in physiologic activity. 

(5) Stability. The rate of deterioration of a solution depends on the nature of 
the active drug, modified by the pH of the solution and by the temperature to 
which it is subjected. When formulated at pH 6.8, several ophthalmic drugs 
lose much of their therapeutic activity if sterilized by autoclaving. When prepared 
in 2 per cent boric acid solution, however, all the common ophthalmic drugs can 
be autoclaved at 15 pounds pressure for 15 minutes without seriously affecting 
their therapeutic activity. (A special vehicle is presented below for physostig- 
mine salts.) 

(6) Pilocarpine salts, because of their inherent acidity, should be dispensed in 
two different vehicles depending upon their use. Depending on the pilocarpine 
concentration, unbuffered solutions are irritating on instillation, and buffered 
solutions, though virtually painless, are relatively unstable. If heat sterilization 
is necessary, they must be left unbuffered or be dissolved in 2 per cent boric acid 
solution. For home use they may be dispensed in a sterile phosphate buffer 
solution at pH 6.8, with the stipulation that a fresh bottle be procured at inter- 
vals of 1 month. 

(7) Physostigmine salts should be dispensed in isotonic sodium chloride solution 
to which has been added citric acid, 12 mg., and sodium bisulfite, 100 mg. per 
100 ml. of vehicle. Such a solution is virtually unaffected by one autoclaving 
procedure and is nonirritating on instillation. 

(8) The alkaline drugs, such as the sulfonamides and sodium fluorescein, must 
be prepared in sterile distilled water. 

(9) Viscosity. Methyleellulose (0.25 to 1.0 per cent, 4000 cps viscosity type) 
is occasionally added to ophthalmic solutions to increase their contact time with 
the cornea. The desired quantity of a concentrated stock solution of methyl- 
cellulose (2 to 3 per cent) that has been completely hydrated may be added to 
the usual stock vehicles which may then be autoclaved or heated to boiling. When 
the bottles have cooled sufficiently for handling, the coagulated gum must be 
redispersed throughout the solution by agitation. 

(10) Sterility. A solution used on an injured eye must be sterile. Sterile prepara- 
tions in special containers for single-patient use should be available in every 
hospital, office, or other installation where accidentally or surgically traumatized 
eyes are treated. When intended for use in surgical procedures, eye preparations 
should not contain antibacterial agents since they are irritating to the tissues 
lining the anterior chamber. 

(11) Since sodium fluorescein solution is used routinely in the diagnosis of 
corneal injury, and is a maintenance medium for the deadly Pseudomonas 
aeruginosa, its absolute sterility at the time of use must be insured. Autoclaved 
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preparations packaged for single-patient use, or sterile fluorescein-impregnated 
filter paper strips, must be used. 

(12) Solutions to be used on eyes with intact corneal membranes may be 
packaged in multiple-dose containers. They should be compounded with a 
sterile vehicle containing a rapidly effective, topically nonirritating antibac- 
terial agent. Suitable preservatives for this purpose include benzalkonium chlo- 
ride 1/10,000, chlorobutanol 0.5 per cent, phenylmercuric nitrate 1/25,000, p- 
chlorometacresol 0.05 per cent, and phenylethyl alcohol 0.5 per cent. Each of 
these has certain limitations with respect to stability, chemical compatibility, or 
antibacterial activity. However, benzalkonium chloride 1/10,000 is the most 
reliable antibacterial agent of the group with a broad antimicrobial spectrum, and 
may be recommended for all preparations in which it is compatible. Chemical 
incompatibilities can sometimes be avoided by selection of an alternative salt 
whose anion does not react with the benzalkonium ion. 


REFERENCES 


1. Lumiere, A., AND CHEVROTIER. J.: Bull. sc. pharmacol., 20: 711, 1913. 
. Krogu, A., Lunn, C. G., AND PETERSEN BJERGAARD, K.: Acta physiol. scandinav., 1: 
88, 1945. 
3. Lipscntitz, H.: Klin. Monatsbl. Augenh. 82: 87, 1929. 
. RrEGELMAN, S8., VauauHan, D. G., Jr., anD Okumoto, M.: J. Am. Pharm. A., 16: 742, 
1955. 
. Mavriceg, D. M.: J. Physiol., 112: 367, 1951. 
. Fenton, A. H.: Pharm. J., 166: 6, 1951. 
. HAMMARLUND, E. R., AND PETERSEN BJERGAARD, K.: J. Am. Pharm. A. (Scient. Ed.), 
47: 107, 1958). 
8. Hinp, H. W., anp Goran, F. M.: J. Am. Pharm. A. (Scient. Ed.), 36: 33, 1947. 
9. Erventus, O., AND Linpqutst, H.: Farm. Revy, 44: 577, 1946. 
10. Swan, K. C., anp Wu1ts, N. C.: Am. J. Ophth., 25: 1043, 1942. 
11. Cogan, D. G., AND Kinsey, V. E.: Arch. Ophth., 27: 466, 661, 696, 1942. 
12. FLoyp, A., Kronrep, P. C., anp McDonatp, J. E.: J. Am. Pharm. A. (Scient. Ed.), 
42: 333, 1953. 
13. RIEGELMAN, S., AND VAUGHAN, D. G.: Unpublished results. 
14. Hicucnuti, T., Havinea, A., AND Bussg, L. W.: J. Am. Pharm. A. (Scient. Ed.), 39: 405, 
1950. 
15. Crorry, M. W.: Masters Thesis, University of Wisconsin School of Pharmacy, 1954. 
16. ZvirBuis, P., Socno.itsky, I., AnD Konpritzer, A. A.: J. Am. Pharm. A. (Scient. Ed.), 
48: 450, 1956. 
17. Konpritzer, A. A., AND ZviRBLIs, P.: J. Am. Pharm. A. (Scient. Ed.), 46: 531, 1957. 
18. PrrrenGcer, P.S., anp Krantz, J. C., Jn.: J. Am. Pharm. A., 17: 1081, 1928. 
19. RrEGELMAN, S., AND VAUGHAN, D. G.: Unpublished results. 
20. Evus, S., Puacute, F. L., anp Strauss, O. H.: J. Pharmacol. & Exper. Therap., 79: 
295, 1943. 
21. Exuis, S., Krayer, O., anp Piacuts, F. L.: J. Pharmacol. & Exper. Therap., 79: 
309, 1943. 
22. Exuis, 8.: J. Pharmacol. & Exper. Therap., 79: 364, 1943. 
23. HeLieerG, H.: Svensk farm. tidskr., 53: 637, 1949. 
24. HeLuBera, H.: Svensk farm. tidskr., 63: 658, 1949. 
25. GERSHENFELD, L.: Am. J. Pharm., 124: 363, 1952. 
26. Pratt, E. L.: J. Am. Pharm. A. (Scient. Ed.), 46: 505, 1957. 


os i) 


“1m or 





















































492 SURVEY OF OPHTHALMOLOGY 


. Morrison, W. H., anp TrunLsEN, S. M.: Am. J. Ophth., 33: 357, 1950; 37: 391, 1954. 
. Morpny, J. T., ALLEN, H. F., ano ManetarcinE, A. B.; A.M.A. Arch, Ophth., 53: 63, 


1955. 


. Swan, K. C.: Arch. Ophth., 33: 378, 1945. 

. MuELter, W. H., anp Dearporrr, D. L.: J. Am. Pharm. A. (Scient. Ed.), 45: 334, 1956. 
. Parrort, E., Wurster, D., anp Busse, L.: J. Am. Pharm. A., 14: 645, 1953. 

. Rrecetman, S., Vaueuan, D. C., anp Oxumoro, M.: J. Am. Pharm. A. (Scient. Ed.) 


45: 93, 1956. 


. Lawrence, C. A.: Am. J. Ophth., 39: 385, 1955. 
. Lawrence, C. A.: J. Am. Pharm. A. (Scient. Ed.), 44: 457, 1955. 
. Lawrence, C. A.: Surface Active Quaternary Germicides, New York, Academic Press, 


1950. 


. Kiet, M., Mrttwoop, E. G., Waurer, W. W., J. Pharm. & Pharmacol., 6: 725, 1954. 





rg) 


A 
inat 
that 
of o 
rem 
caps 
loss 
it is 


fam 
cult 
(gu 


larg 
init 
easi 


chi 
occ 
way 
cha 
for 
the 
cisi 
ble 
age 


bev 











Clinical Practice 





THE LENS 


SELECTION OF PROCEDURE FOR CATARACT EXTRACTION 


Watrter S. ATKINSON 


Watertown, New York 


A. M. A. Arch. Ophth., 1958, 69: 811-817 


The procedures to be discussed are for the extraction of senile cataracts. 

A detailed history, thorough examination of the eyes, general physical exam- 
ination, careful preoperative preparation, and good anesthesia and akinesia, so 
that the lids and eye are immobile with marked hypotony, will make any type 
of operative procedure for the removal of a cataract safer. With a soft eye the 
removal of cortical matter takes longer, but the hypotony makes both the extra- 
capsular and intracapsular extractions safer and reduces the incidence of vitreous 
loss to practically zero. In order to be sure that the intraocular tension is low 
it is advisable to check the tension with a tonometer before making the section. 

In regard to the method of making the section, all ophthalmologists are 
familiar with the difficulties and hazards of a full Graefe section. These diffi- 
culties and hazards increase if preplaced sutures, particularly absorbable surgical 
(gut) sutures, and a limbus based conjunctival flap are used. 

To avoid these hazards, some surgeons make a small Graefe section and en- 
large it with scissors. Other surgeons use a keratome or scleratome to make the 
initial incision and enlarge it with scissors. With a keratome or scleratome it is 
easier and safer for the average surgeon to make the incision in the proper place. 

A limbus based conjunctival flap seems preferable to a fornix-based flap, 
chiefly because with the former an epithelial ingrowth would seem less likely to 
occur. The principal objection to the limbus based flap is that it may be in the 
way and may make it more difficult to see the point of the knife in the anterior 
chamber. However, it can be held out of the way easily. 

After the conjunctival flap is prepared, a section with long bevel made well 
forward is avascular cornea, just back of the attachment of the conjunctiva to 
the cornea, has several advantages. In this location it is easier to make the in- 
cision; the iris is less likely to be injured with the knife or scissors; there is less 
bleeding, and when the normal intraocular tension is restored the pressure 
against the inner beveled edge or shelf helps close the wound more securely. The 
bevel can be continued with the scissors when the wound is enlarged, but it 
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should be decreased as the 180-degree meridian is approached, so that the wound 
will open widely enough to allow easy extraction of the lens. Loss of the anterior 
chamber, with the well-known complications such as anterior synechia and 
secondary glaucoma, is less likely to occur postoperatively when a beveled in- 
cision is used. Neither this location for the section nor a long bevel is desirable 
when a basal iridectomy is to be done, or if there is a large, flat, hypermature 
nucleus, or if one wishes to grasp the capsule above at the equator. Under these 
circumstances a limbal incision is preferable. 

If a keratome is used to make the section, a straight-sided keratome, such as 
the Grieshaber No. 13, the blade of which is 4 mm. wide and 11 mm. long, is 
preferred. Little pressure is required to introduce it, and light fixation is adequate. 
However, if an initial nonpenetrating incision or groove has first been made in 
order to introduce preplaced sutures, a broader keratome may be used because 
there is so little corneal tissue to penetrate and firm fixation is not necessary in 
order to hold the eye. The upper lip of the wound can be grasped for fixation 
or as light a fixation as the conjunctival flap may be used. If the conjunctival 
flap is used for fixation, its position can be readily changed so that the point of 
the keratome can be watched as it enters the anterior chamber. Practically no 
distortion of the globe occurs when the incision is made, and aqueous is rarely 
lost. Subluxation or dislocation of the lens with loss of vitreous, which occa- 
sionally happens when one is making a Graefe section, does not occur when the 
section is made with a keratome or scleratome, particularly if a nonpenetrating 
incision has first been made for preplaced sutures. 

To enlarge the wound a modified Daviel scissors has proved most satisfactory, 
in my hands. The scissors as Daviel described them were “curved on the flat 
so as to follow the corneoscleral circle.”” The modified scissors have blunt points 
and a bend in the shaft, which mades them easier to use, and serrations on the 
blades similar to those on steak knives or barber scissors, so that they cut more 
easily and the serrations prevent them from slipping off or buckling the cornea. 

Introducing any sharp-pointed knife, such as a Graefe knife or keratome, 
several millimeters into the anterior chamber to make the section is not without 
risk. To overcome this risk, the scleratome which is a different type of instru- 
ment, may be used. It looks like a cystotome, but it is heavier and has a blade 
0.75 to 1.00 mm. in length. The shaft of the instrument is bent at an angle of 45 
degrees at a distance of 5 mm. from the end of the shaft so that it can be held 
firmly against the globe to prevent the operator from making a perforating 
incision. 

In making the section with the scleratome, a limbus-based conjunctival flap 
is first make in the usual manner. Firm double fixation is essential in order to 
make a long deep nonpenetrating incision with the desired bevel in one stroke 
with the scleratome. The surgeon uses sharp-toothed forceps to obtain a firm 
bite of episcleral tissue near where the incision is to begin. The assistant grasps 
the tendon of the rectus muscle at its insertion on the opposite side of the eye 
with fixation forceps. To obtain a good clean deep incision with the instrument 
in one stroke, it should be very sharp, the blade should be introduced its full 
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length, and the shaft, pressed firmly against the globe. The incision should be 
made slowly. Two 000000 mild chromic (Ethicon) gut sutures may then be intro- 
duced. A perforating incision is then made, with the scleratome, through the 
bottom of the nonpenetrating incision and is enlarged with scissors. 

Prior to the time when the advantages of hypotony were appreciated, a Bard 
Parker No. 15 blade was used to make the initial nonpenetrating incision for the 
introduction of sutures. However, when hyaluronidase is used in the anesthetic 
solution for the orbital injection and firm pressure applied over the eye for at 
least five minutes the hypotony produced makes it difficult to obtain a clean 
incision of the proper length and depth for preplaced sutures with a Bard- 
Parker knife. 


CORNEOSCLERAL SUTURES 


Firm corneoscleral sutures decrease the danger of iris prolapse and allow the 
patient more freedom of movement following operation. The many types of 
sutures and their numerous modifications may be divided into two categories: 
preplaced sutures and postplaced sutures. The preplaced sutures have definite 
advantages. They are easier and safer to introduce, the interval between the 
time at which the section is made and completion of the extraction is shorter, 
and the pupil is less likely to contract. Of the preplaced sutures, one based on a 
modification of the principle suggested over 60 years ago by Surez de Mendoza 
is excellent. Surez de Mendoza, it appears, was the first to advocate introducing 
sutures through the lips of a nonpenetrating incision before the section is com- 
pleted. When a beveled incision is used, two appositional sutures, one at about 
11 o’clock and the other at 1 o’clock, are usually sufficient to hold the wound 
securely closed. A large knot, double figure eight, at the end of the suture pre- 
vents it from being pulled through the cornea. The knot serves two purposes. 
In case of emergency, if it is desirable to close the wound quickly, this can be 
done by traction on the upper arm of the suture. The knot also makes it easier 
to hold the loop of the suture out of the way when enlarging the wound with 
scissors. This applies particularly to gut sutures, the loops of which tend to twist 
so that they lie across the partial penetrating incision. The gut sutures are also 
difficult to see and if not held out of the way may be cut. However, the advan- 
tage of not having to remove the sutures more than outweighs the disadvantages. 
Dunnington has found that there is no evidence of stromal necrosis or of epithe- 
lial invasion with mildly chromicized surgical gut sutures. With nonabsorbable 
surgical (silk) sutures there is a rapid downgrowth of epithelium along the 
suture tract, which is another point in favor of gut sutures. 

Postplaced sutures are more difficult to place accurately. However, even 
though preplaced sutures are preferred, there are occasions when one must be 
prepared to introduce sutures after the section has been made. 

Practice is particularly essential in order to facilitate the introduction of post- 
placed corneoscleral sutures accurately and to make it less hazardous. Fine 
sharp-toothed fixation forceps, such as the Elschnig or Castroviejo corneal 
forceps, to hold the lip of the wound, make introducing the sutures easier. 
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An often forgotten but well-known fact is that if the needle is grasped with 
the needle holder close to the point the needle will penetrate tough tissue more 
easily. 

A suture under the superior rectus muscle is no longer necessary to prevent 
the patient from looking up, since akinesia has been produced by an injection 
well back near the muscle. However, the eye can be moved to the desired position 
and the muscle held away from the globe to avoid pressure on the eye if a suture 
is placed well back under the superior rectus muscle. This is an added protection 
against vitreous loss. Usually a retrobulbar injection followed by rotary massage 
and pressure produces akinesia of the other rectus muscles. If not, an injection 
of 0.5 to 1.0 ec. of the anesthetic solution about 3 cm. back near the muscle will 
produce akinesia, but occasionally there may still be some activity. This is 
more likely to occur if the preanesthetic preparation has not been adequate, in 
which event more sedative may be indicated and sutures similar to the superior 
rectus bridle sutures may be advisable. I am convinced that a little extra time 
spent before the operation to make sure that the lids and eye will be quiet, with 
no pressure from either the lids or rectus muscles, is good insurance against 
vitreous loss. A canthotomy should be done if the lids are tight and cause pres- 
sure on the eye. If a hemostat is placed tightly at the site to be incised before 
cutting with the scissors, annoying bleeding may be prevented. 

If a corneoscleral trephining or other filtering operation has previously been 
done and there is a good filtering bleb, four locations for the section have been 
advocated: 

(1) In the usual position at or near the limbus, disregarding the bleb. When 
the section is made in this position, the bleb is generally destroyed. 

(2) In the cornea just below the bleb. When made here, the wound does not 
heal as readily; more sutures are advisable to prevent losing the anterior chamber 
postoperatively and the ingrowth of epithelium. If the conjunctiva is dissected 
up to form a fornix-based flap, filtration will probably be stopped when the 
wound heals. 

(3) Temporally. In this position, the filtering cicatrix can be avoided. It may 
be necessary to do an iridectomy nasally or an iridectomy temporally if the pupil 
is small. 

(4) Below. In this position, the procedure is a bit awkward. Here also an 
iridectomy or iridotomy may be advisable. In all positions it may be necessary 
to free posterior synechia. 

When the cataractous lens is subluxated or dislocated and is in the anterior 
chamber, an ab ezterno incision is desirable, and for this type of incision the 
scleratome is excellent. Preplaced sutures arranged so that they can be pulled 
up easily and quickly to close the wound are helpful. 

For the hypermature Morgagnian cataract with secondary glaucoma, the 
tension can usually be lowered with miotics, acetazolamide (Diamox), or retro- 
bulbar injections. If not, the eye should be decompressed slowly, allowing about 
20 min. for the procedure. One can then proceed with the usual section. Before 
removing the cataract it is advisable to irrigate the anterior chamber to remove 
toxic products which are said to be produced by the hypermature cataract and 
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to permeate the lens capsule. If the pupil is small owing to use of miotics, an 
iridectomy may be necessary. An intracapsular extraction with the erisophake is 
the operation of choice. 

When corneal dystrophy complicates the cataract, McLean recommends a 
scleral section with complete iridectomy and a top-first, sliding delivery of the 
lens. There is considerable bleeding, which is disturbing, but the cornea is not 
affected as much as with the usual section. 

When there has been an old iridocyclitis with atrophic iris, and the pupil is 
secluded or occluded, one operation, intracapsular extraction, usually with 
iridectomy, is generally conceded to be the operation of choice. In the past, 
preliminary iridectomy followed later by extracapsular extraction has been ad- 
vocated and we have been cautioned to remove the anterior capsule by twisting 
to tear it with toothed forceps in order to avoid traction on the ciliary processes. 
In this type of case the zonule is usually exceedingly friable, and, when the 
anterior capsule is grasped with toothed forceps, the lens often dislocates and 
can easily be removed in capsule. It, therefore, seems advisable to use smooth 
capsule forceps or an erisophake and remove the cataract in capsule. 

Occasionally, when the iris is pulled up for iridectomy, the posterior synechia 
are broken. In some cases the pupil is firmly adherent to the anterior capsule 
and to the thick organized exudate in the pupillary area. If it is not freed when 
the iridectomy is done, a spatula can be introduced and the iris and exudate can 
be separated from the capsule. The blunt blade of deWecker scissors can then be 
introduced and carried well below the pupillary area so that the incision includes 
the exudate which occludes the pupil and extends well into the iris below. Usually 
the iris springs apart, making a good pupil. If not, it may be advisable to re- 
move a wedge of the exudate and iris. The lens can then be removed top first 
with comparatively little trauma. 


INTRACAPSULAR EXTRACTION 


A few steps in the technic of intracapsular extraction should be emphasized. 
The importance of a large section and of slow dislocation and delivery of the 
lens has been stressed by Knapp. Elschnig’s method of making an iridotomy 
with the deWecker scissors without grasping the iris with forceps seems worthy 
of emphasis. To do this, the corneal flap is raised, and the iris is then picked up 
on the point of one blade of the scissors and snipped. This can be done safely 
and easily if both blades of the deWecker scissors are blunt and of the same 
length. The objection has been made that the lens capsule may be nicked with 
the scissors, but this does not occur if the points of the scissors are blunt and 
directed upward and toward the limbus, where the lens is further from the iris. 
One iridotomy at 12 o’clock may be sufficient, but, since prolapse may also 
occur on either side, an iridotomy at 10 and another at 2 o’clock make such an 
occurrence less likely. However, with the wound securely closed with corneo- 
scleral sutures, severe trauma is usually necessary to cause a prolapse, and in 
such an instance neither iridotomies nor sutures will prevent it. The two addi- 
tional iridotomies are also a protection against pupil block. 

For years the capsule forceps have been the most popular instrument to aid 
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in the dislocation and delivery of the lens in capsule. The Castroviejo cross 
action capsule forceps, a modification of the Arruga forceps, ruptures fewer 
capsules than others that I have used. Careful inspection of the forceps should 
always be made before they are introduced to make certain that the blades come 
together accurately, that they are smooth, and that there are no cotton strands 
or other foreign particles on them. 

The following points in regard to tumbling the lens cannot be overemphasized. 
The capsule should be grasped well down toward the equator, back of the iris, 
if the pupil is not widely dilated. Traction to dislocate the lens below should be 
made by lateral movements of the forceps from side to side and then down and 
a little forward toward the cornea while pressure is exerted with the hook or 
whatever instrument is preferred for the purpose. Often the tendency is to pull 
up with the forceps, which pulls the upper edge of the lens up back of the iris 
and makes tumbling more difficult. The proper regulation of the amount of 
traction and pressure as the lens begins to tumble or deliver and the folding 
of the cornea back of the lens with the hook should be particularly stressed. 
Folding the cornea back of the lens is a must important maneuver, which holds 
the vitreous back and aids in the delivery of the lens, particularly when the eye 
is soft. It also allows the hyaloid and vitreous to be cleared from the posterior 
capsule when it is adherent. 

With marked hypotony, the mechanics of the intracapsular extraction are 
changed. Practically no vitreous pressure is used. The surface of the vitreous 
can often be seen back of the iris plane; it appears flat and apparently does not 
assist in the delivery of the lens. It is said that, with marked hypotony, it is 
difficult to grasp the capsule and that the lens may be pushed back into the 
vitreous. Such an occurrence can be avoided by exerting pressure on the sclera 
with a hook posterior to the lens in the 6 o’clock meridian to hold the lens forward 
while the capsule is being grasped. 

The erisophake has become increasingly popular, particularly for the extrac- 
tion of intumescent and Morgagnian cataracts. Many surgeons use it routinely 
instead of capsule forceps. An important point in the use of the erisophake is 
occasionally forgotten; if it is placed on the center of the lens with the shaft of 
the instrument at an angle of not more than 15 degrees from the horizontal 
meridian, it is easier to rotate the erisophake and tumble the lens within the 
eye. A soft eye adds to the ease and safety of this maneuver. Practice to attain 
skill in using this instrument amply repays the surgeon. 

Comment: There is little one can add or subtract from the author’s choice of operative 
procedures in extracting a cataract. The use of a long beveled incision may complicate 
the delivery of a large lens especially in a small, deep set eye. It also makes it difficult to 
slide the lens should one desire to employ this method. 

The reviewer has never employed the Atkinson scleratome and has discarded the 
Lunsgard knife in favor of a Bard-Parker knife or Beaver knife with a detachable blade. 
The reason being that one does not have to be concerned about sending knives out to be 
sharpened. 

There is little question about the use of sutures and suture material. This will depend 
to some extent on the training or preference of the surgeon. With the newer sharp needles 
the use of postplaced sutures entirely or in addition to preplaced sutures is not difficult 
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The use of an erisophake or forceps again will depend on the preference of the surgeon. 
One should be adept with both instruments. One should be careful about using an eriso- 
phake if there is any question of endothelial dystrophy since one may scuff up the posterior 
surface of the cornea. 

The cataract surgeon must be familiar with the various methods of making the section, 
placing sutures or delivering the lens. One should not hesitate to do a complete iridectomy 
when it is indicated. The recognition of impending difficulties and the ability to modify 
the procedure will reduce both the operative and postoperative complications. 

P. Ross McDonatp 





THE INTRAOCULAR PRESSURE 


EXFOLIATION OF THE ANTERIOR LENS CAPSULE WITHOUT 
GLAUCOMA 


Hans Peter PETERSEN 
University Eye Clinic, Rikshospitalet, Oslo 
Acta ophth., 1958, 36: 375-380 


Exfoliation is an exceedingly frequent phenomenon in patients with simple 
glaucoma in Norway. Surprisingly enough, however, this type of glaucoma is 
by no means common in all countries. In Denmark it is extremely rare and judg- 
ing by the literature, exfoliation is also very infrequent in England. Exfoliation 
is frequent in Greece, Italy, and Egypt, less frequent in Switzerland and very 
rare in France. 

The present investigation is based on the observation of 84 patients examined 
repeatedly over periods ranging from 1 to 10 years. 

In what do patients with both exfoliation and glaucoma differ from patients 
with exfoliation but without glaucoma? These two categories of patients will 
have to be compared. 

In reviewing 61 patients with unilateral exfoliation and glaucoma, another 
difference between the two eyes was noticed. This consisted of pigmentary dis- 
turbance in the glaucomatous eye which was often striking. The pupillary margin 
was more or less depigmented and pigment dust was found on the posterior 
surface of the cornea. Within the colarette round the pupil there was often a 
large number of pigmentary particles, and pigment dust was often found spread 
over large parts of the anterior surface of the iris, frequently lying the crypts. 
By retroillumination on the slit lamp it was often possible to see the character- 
istic rarefication of the pigment layer of the iris. 

The next group of patients to be considered consisted of 34 patients with 
bilateral exfoliation and unilateral glaucoma. In these cases, the pigmentary 
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disturbance was also considerably more marked in the glaucomatous eye than 
in the eye with normal pressure. 

The next group to be considered are 50 patients with unilateral exfoliation 
without glaucoma and with a completely normal fellow eye. In 37 of these pa- 
tients there was a mild grade of depigmentation in the eye with exfoliation but 
in the remaining 13 no difference in pigmentary condition could be seen on the 
two sides. In the 37 patients with pigment changes, these consisted of some 
depigmentation of the pupillary margin and scattered pigmentary particles on 
the anterior surface of the iris and on the posterior surface of the cornea. 

It can be stated that some degree of depigmentation is often a component in 
the picture of exfoliation. But is this pigmentary disturbance of any significance? 
It has long been considered that pigment dust might be of pathogenic signifi- 
cance in glaucoma. 

If the pigment deposits were of any pathogenic significance it would be as an 
obstruction to the aqueous outflow channels. The gonioscopic picture in the 
different categories of patients must therefore be examined. 

(1) The first group of patients consisted of those with unilateral exfoliation 
and glaucoma. Their glaucoma was recently diagnosed and untreated or at 
most treated with pilocarpin for less than three months. On comparing the 
gonioscopic picture in the two eyes the following was usually found: 

In the glaucomatous eye the angle was open. There was marked pigmentation 
of Schwalbe’s ring both superiorly and inferiorly. The trabeculae were often 
covered by pigment particles thus appearing as a dark brown belt. In the other 
eye there was either no pigmentary deposits at all or a few pigmented particles 
on the lower part of Schwalbe’s ring. 

(2) The next group consisted of patients with unilateral exfoliation without 
glaucoma (50 patients). In the eye with exfoliation there was in the lower portion 
of the chamber angle a more or less marked line of pigment on Schwalbe’s ring. 
The pigment particles were usually scattered and seldom formed a continuous 
sheet. In these cases it was rare to see any pigment at all superiorly. The tra- 
beculae were as a rule completely free of pigment or there were scattered pig- 
ment granules on the lower trabeculae. It is apparent that there is a difference 
in the degree of pigmentation between these two groups. 

(3) The third group consisted of 34 patients with bilateral exfoliation and 
unilateral glaucoma. Here it was easy to compare the two eyes, and there was 
usually a marked difference between them. In the glaucomatous eye there were 
pigmentary deposits on Schwalbe’s ring and on the upper and lower trabeculae. 
In the other eye, with exfoliation but not glaucoma, there was also some pig- 
mentation but far less. Often pigment was only found inferiorly on Schwalbe’s 
ring with a few pigment granules on the trabeculae. 

It can therefore be stated with certainty that the difference between an eye 
with exfoliation and glaucoma and one with exfoliation without glaucoma is in 
the pigment distribution in the angle of the anterior chamber. 

All the examinations mentioned were in patients who were not operated on 
for their glaucoma. After a fistulating operation there is also a change in the pig- 
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ment distribution. Superiorly near the operation fistula there is considerably less 
pigment than before the operation. It is possible that some of the pigment is 
emptied out, partly during the operative attack and partly in the following period 
when the aqueous fluid is seeping out through the fistula. In the lower part of 
the angle of the anterior chamber it is not possible to be certain of any change 
in the pigmentary condition. 

Several questions now come to mind about these cases. Is the pigmentation 
noticed simple senile pigment atrophy? That this is not the case can be assumed 
as there is such a clear difference between the two eyes in patients with uni- 
lateral exfoliation. It can also be mentioned that 3 women included in this in- 
vestigation aged 73, 76 and 86 with bilateral exfoliation without glaucoma ob- 
served for 5, 7 and 2 years respectively, in spite of their high ages, had very well 
preserved pupillary margins and very slight pigmentation in the chamber angle. 

Is the pigmentation secondary or primary to the glaucoma? This question is 
difficult to answer. It is quite possible that pigmentation and glaucoma progress 
is parallel. On the other hand, it is feasible that the pigmentary degeneration is 
the primary process in this type of glaucoma. It cannot be concluded, however, 
that the pigmentary scattering and the possible subsequent obstruction of the 
trabeculae is the only pathogenic factor in capsular glaucoma, though it may 
be contributory. 

Comment: Peterson corroborates the relationship already established between the 
presence of capsular exfoliation and glaucoma, showing that the trabecular pigment 
ring is denser as one approaches the glaucoma group. In observations on 77 cases reported 
in 1940, Gradle and Sugar (Exfoliation of the Zonular Lamella and Glaucoma Capsulae, 
Am. Ophth. 1940, 23: 982) it appears, from the few cases followed through the course, 
that it takes about 12 years from the onset of exfoliation before glaucoma appears. 

It is probable that both pigment and capsular debris fill the trabecular spaces and 
cause a mechanical resistance to aqueous outflow in these cases. The similarity to pigmen- 
tary glaucoma is striking. 

It is fascinating that there is such a high incidence of capsular exfoliation in Norway 
as well as in Greece. Yet we know nothing as to its actual cause. Particularly frustrating 
in this regard is the fact that 30 per cent of the cases are unilateral. 

H. Saut Sucar 


CHAMBER DEPTH IN SIMPLE GLAUCOMA 


RAGNAR TORNQUIST AND GUNNAR BRODEN 
Ophthalmic Clinic, University of Gothenberg, Sweden 
Acta ophth. 1958, 36: 309-323 
In primary acute glaucoma the anterior chamber is with few exceptions very 


shallow; from this fact has developed the theory of angle closure being the 
mechanism of the rise of pressure. On the contrary in simple glaucoma another 
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mechanism is suggested because the anterior chamber is considered by most 
authorities to be of normal depth. Should it not be so, then we must reconsider 
whether there is sufficient evidence for such a clearcut differentiation between 
the two diseases. 

Only a few earlier studies of the variation of chamber depth in simple glaucoma 
have been made. Raeder measured with his own method the distance from the 
anterior corneal surface to the pupillary margin in 70 cases of primary chronic 
glaucoma. These cases were characterized by an insidious course, and corneal 
clouding and congestion was absent except for a dilatation of the anterior ciliary 
vessels in some cases. The chamber depth was, on an average, a little smaller 
than in normal emmetropes in the same age group, but the difference was slight. 
The distribution curve showed a comparatively increased number of cases with 
shallow chambers. If ten cases were removed where the disease was far advanced 
and the visual acuity completely or nearly lost, a mean value for the rest of the 
group was obtained which did not differ much from the original. The advanced 
cases showed the same distribution as other cases. Thus, it was considered im- 
probable that the chamber depth in the latter stages of the disease is essentially 
reduced. A correlation between the intraocular pressure and the chamber depth 
did not exist. Raeder considered that primary chronic glaucoma is probably not 
a uniform group but comprises two pathogenetically different types of disease, 
one of which is associated with a shallow chamber and the other with a normal 
or deep chamber. 

Rosengren found, when measuring 104 glaucoma cases of different types with 
Lindstedt’s apparatus, a smaller average chamber depth than in a normal series. 
The difference was statistically significant. The frequency distribution showed 
a greater variation than in a normal series due to an increased number of cases 
with a shallow chamber. These consisted chiefly of cases of acute glaucoma but 
also included some cases of simple glaucoma. All the 64 cases of simple glaucoma 
had an average value a little smaller than the normal series. However, the differ- 
ence was not significant. 

Gradle and Sugar used the Ulbrich drum, mounted on a Zeiss slit lamp micro- 
scope to measure the anterior chamber depth in 100 eyes with “compensated 
glaucoma.” The margin of the pigment border of a 3-mm. pupil was used as the 
zone of measurement of the cornea as well as of the iris. The adjustments were 
made on the anterior surface of the cornea and then on the pupillary margin. 
The method was thus rather inexact. The mean value of 2.13 mm. did not differ 
greatly from the mean value in a normal series of 100 eyes from persons more 
than 55 years old, but the scatter was greater (1.50 to 3.29 mm.) than in normal 
eyes (1.72 to 2.63 mm.). More detailed description of the nature of the distribu- 
tion was not given. 

Some works concerning the width of the angle of the anterior chamber in 
simple glaucoma exist. As an example may be quoted a study by Francois who 
in a series of 200 cases found 35 per cent wide, 39 per cent medium, 23 per cent 
small and 3 per cent very narrow (slit) angle. Compared with a series of normal 
persons over 50 years, the proportion of “‘wide’’ was increased and of “small” 
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slightly decreased. The estimation of the size of the chamber angle must be 
very approximate and a comparison with measurements of the axial chamber 
depth is difficult. 

The lack of agreement in the results of earlier authors may be due to different 
methods and different principles in the choice of the moterial. Enough evidence 
can hardly be considered to exist, however, to support the common view that 
chamber depth in simple glaucoma shows a random variation not differing from 
that in normal eyes. 


MATERIAL AND METHOD 


The investigation includes 145 patients (69 males and 76 females) with simple 
glaucoma treated at the eye clinic of the Sahlgren Hospital, Gothenburg. The 
material was collected in such a way that all cases treated under this diagnosis 
at the clinic during the last 10 years were asked to attend for measurement of 
chamber depth. At the same time the diagnosis was checked up according to the 
following scheme, and atypical cases were not included in the series. For various 
reasons it was not possible to make measurements of the chamber depth in some 
cases (corneal opacity, aphakia, mature cataract, various general diseases, 
psychical abnormalities, etc.). It is unlikely that this inevitable selection has in- 
fluenced the results. 

The following scheme was used in diagnosis. Cases where acute episodes with 
pain, blurring of vision, and halos occurred, were not accepted. In all the cases 
in the series the illness started insidiously with a slight or moderate rise in tension. 
The deterioration in visual function was often the symptom for which the 
patient first consulted a doctor. Cases with signs of other disease that could be 
the cause of the rise in tension were excluded as cases of secondary glaucoma. 
Tonography was performed in some cases where it was doubtful if the eye was 
normal or glaucomatous. 

The chamber depth was measured by Stenstrom’s apparatus. The axial dis- 
tance between the posterior corneal surface and the anterior surface of the lens 
was determined. (In comparing these results with those obtained in investiga- 
tions where measurements were made from the anterior corneal surface the 
average thickness of the cornea—0.957 mm.—should be added to the values 
stated here.) The measurements were made when the intraocular pressure was 
normal or slightly raised. 


DISCUSSION 


A proportionately large number of cases with shallow chambers among 
eyes with simple glaucoma occurred in Raeder’s study, and can be shown in 
Rosengren’s series, too. A comparison between the glaucomatous and normal 
series in the latter study with chi squared analysis gives statistically significant 
differences. 

Different reasons can be offered for the skewness of the frequency curve. The 
series can represent a systematic selection from the normally distributed random 
material. One may either think that the ‘“‘minus variants” are predisposed to be 
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affected by the disease, or that above all the individuals with a more rapid age 
reduction of the chamber depth than the majority, contract the disease. A 
shallow chamber then ought to be of predisposing importance in the origin of 
the disease to some degree. A heterogeneity of the series of simple glaucoma is a 
possible reason for the skewness, too. This means that the series should be 
composed of a number of subgroups which differ, for instance, with regard to the 
influence of different factors (e.g. duration of illness, treatment). The subgroups 
may also represent different variants of the disease, of which some are char- 
acterized by being predisposed in having a shallow anterior chamber. 

The present study has not given support to the presumption that the size of 
the chamber depth is usually influenced by the disease itself. After antiglaucoma 
operations the chamber depth seems in general to be unchanged, therefore it is 
not this factor either which may be the reason for a heterogeneity of the material 
with regard to the values of chamber depth. Thus, it is probable that the cases 
with a shallow chamber have had this already before the diagnosis of the dis- 
ease. 

The clinical picture in simple glaucoma shows rather small variations. In 
defining the group one has to recognize especially the following possibilities: 
(a) normal eye, (b) glaucoma of angle closure type and (c) secondary glaucoma. 
The placing of borderline cases may present difficulties, and the possible effect 
on the distribution of chamber depths should be considered. 

(1) In some cases there may be doubt if the second eye is glaucomatous or 
normal. In these, as in the few cases where in spite of normal intraocular pres- 
sure decrease of visual function occurs (low tension glaucoma), tonography is of 
value. If in error normal eyes are included in the series, this should reduce the 
skewness of the distribution curve of chamber depth. 

(2) The history in many cases may suggest that acute attacks have occurred. 
This may sometimes be further confirmed if the pressure curve shows an irregu- 
lar course with peaks. Support for the fact that at times angle closure occurs 
may only be obtained by gonioscopy during the attack. If opportunity is lacking 
for this investigation, or if it gives uncertain results, it is difficult to decide 
which type of glaucoma it is. On one hand, with angle closure glaucoma a gradual 
rise in tension may develop, similar to that found in simple glaucoma. On the 
other hand, with originally chronic simple glaucoma secondary changes may set 
in, for instance after operation, when episodes of considerably increased tension 
occur. When the chamber depth, with rare exceptions, is small in the acute angle 
closure type (Tornquist) a wrong classification may result in relatively many 
cases with shallow chamber being included in the series of simple glaucoma. To 
avoid this error all cases with suspicion of acute attacks were excluded from this 
series; either this was revealed on examination, or only from the patient’s descrip- 
tion of the history of the disease. 

(3) The distinction between secondary and primary simple glaucoma is not 
usually difficult to make. Biomicroscopy and ophthalmoscopy often reveal the 
underlying cause for the rise in tension, usually uveitis or thrombosis of the 
retinal vein. In cases of atrophy of iris tissue and so-called exfoliation of the 
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anterior lens capsule there are differing opinions on classification When these 
changes, per se, cannot be regarded as constituting a pathologic process that can 
influence the function of the eye, it is most correct for the time being to include 
these cases in the primary chronic glaucoma group. The connection between “‘ex- 
foliations” and the glaucoma disease is unknown. In this series exfoliations have 
been noted in 36 patients (18 men and 18 women), or in nearly 25 per cent. The 
distribution of the values of chamber depth in these patients does not, however 
differ noticeably from the others. 

If one examines more closely those cases which show a very shallow chamber, 
for instance the 24 cases where the chamber depth is less than 2.0 mm., one can 
not find on the usual clinical examination any noteworthy features. If one ig- 
nores the occurrence of the shallow chamber, they seem to be representative of 
the whole group of simple glaucoma. 

The clinical analysis of the material has thus not given any support to the 
heterogeneity theory. It can not, however, bedismissed, because of the limitations 
of the methods of examination. However, as has been mentioned above, it may 
well be that the skew distribution curve can arise without there being a heterog- 
enous series. 

The results argue in favor of a shallow chamber being a contributory factor 
of a predisposing kind in the etiology of simple glaucoma. In contrast to acute 
glaucoma, it is probably here of little importance. 

Pathogenetic considerations: In what way may a shallow chamber predispose 
to simple glaucoma? Gonioscopic observations speak against any form of me- 
chanical closure of the angle as a primary cause of the increased tension in this 
disease. A mechanism similar to that in acute glaucoma is therefore unlikely. 

According to earlier studies it is unlikely that a narrow angle of itself brings 
with it an increase of resistance to the outflow of aqueous. In narrow angle 
glaucoma the resistance to outflow is thus usually normal when the angle is open 
(Grant, and de Roetth and Knighton among others). More recent clinical and 
experimental observations by Francois and Neetens show that tonography 
results may be dependent on the chamber depth. Studies by Linner and Torn- 
quist on normal persons with shallow chambers show no increased resistance to 
outflow by comparison with a random normal series. 

It is possible that the structure of the eye characterized by a shallow chamber 
to a certain degree predisposes to the changes in the drainage apparatus that 
one assumes occur in simple glaucoma. Positive support for such an assumption 
is, however, lacking. 


Comment: Only two explanations can account for the difference between the clinical 
experience and the authors’ findings that the axial chamber depth is on the average a 
little less than in normal eyes. One possibility is that there is stretching of the zonule as 
the result of increased intraocular pressure because of distention of the globe. 
This stretching of the zone might conceivably permit the lens to come forward slightly 
and lessen the chamber depth. 

The second explanation concerns the possible inclusion of a small number of angle 
closure glaucoma cases of the chronic or subacute type without recognizable acute attack. 
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It is true that the authors excluded cases with suspicion of acute attacks but a few cases 
of the subacute type might significantly change the statistical results. 

It is, at any rate, true that the anterior chamber depth in simple glaucoma varies 
from deep to very shallow, a fact which often leads to confusion in cases of the latter 
type. 

H. Sau Sucar 


THE ETIOLOGY OF CLOSED-ANGLE GLAUCOMA 


Sir Stewart DuKke-E.per, 
London, England 
Tr. Ophth. Soc. Australia, 1957, 17: 12-23 


For over three-quarters of a century it has been recognized that two types 
of primary glaucoma exist; these generally used to be called ‘“‘simple’’ and “con- 
gestive.” Today for very good reasons, largely because of the corroboration re- 
ceived by gonioscopy of Leber’s views on the mechanism of the disease, a tem- 
porary name for the second type was adopted by the UNESCO Symposium in 
Canada in 1954, of “closed-angle glaucoma.” May I interject a word in the 
interests of perspective? The impression has often been given recently that 
gonioscopy has revolutionized our ideas of the etiology of primary glaucoma 
and has taught us that blockage of the angle of the anterior chamber is the cause 
of this type of glaucoma; nothing could be further from the truth, for this technic 
has merely provided very valuable evidence for the corroboration of the clinical 
diagnosis of on anatomic condition that has long been recognized. 

I think the term “congestive” glaucoma is on the whole an unsuitable one, 
because in this type of disease, in the early stages of phasic rises of tension, the 
determining event appears to be a vasoconstriction; therein the eye remains 
white, and intraocular or extraocular congestion is absent. It is only in an acute 
crisis when the whole pathologic picture changes that congestion appears. 
Moreover, congestion may be a feature of the terminal stages of simple glaucoma. 
The term “closed-angle glaucoma” itself I do not think fully satisfactory, as it 
gives a wrong etiologic impression. It is true that closure of the angle determines 
the rise of tension in the subacute or acute phase; but the purpose of this lecture 
is to state my belief that the fundamental cause lies more deeply than this— 
probably lies, indeed, outside the eye altogether. But the term has the practical 
value of drawing attention to the importance of the end-mechanism of angle 
closure and of differentiating this type of glaucoma from its completely different 
relation—simple glaucoma; and I wil retain it. 

At this stage it may be well to recapitulate the essential features of this disease. 
Closed-angle glaucoma is an episodic condition with a turbulent course, char- 
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acterized by subacute attacks of raised tension associated with halos caused by 
corneal edema, dimness of vision and headaches, and between the attacks the 
tension of the eye returns to normal. These episodes tend to recur periodically, 
often at a particular time of the day, particularly in the evening, or at times of 
emotional stress or excitement. This phase of instability may persist for a long 
period, sometimes for years; but the tendency is always present for the develop- 
ment of an acute congestive attack, from which the eye may not recover; al- 
ternately, if such an attack does not occur, subacute attacks tend to recur until 
a stage of chronic congestive glaucoma is reached. Field defects and cupping of 
the disk are late phenomena. 

The disease tends to occur in persons, particularly women, often between 45 
and 55 years of age, and is characteristic of people of an excitable habit and an 
unstable neuro-vascular disposition. It occurs predominantly in hypermetropic 
eyes with a shallow anterior chamber, and so constantly in eyes with a narrow 
angle of the anterior chamber as seen gonioscopically that, if an exception occurs, 
we suspect that the case may in reality be one of secondary hypertension, most 
usually associated with cyclitis. 

With regard to the etiology of the disease, two schools of thought exist. The 
one claims that the only thing at fault is the anatomical configuration of the eye 
with its anteriorly placed lens-iris diaphragm, its shallow anterior chamber and 
narrow angle; that at a stage of pupillary dilatation, owing to the tonicity of the 
sphincter muscle, the iris presses itself closely against the protruding lens so 
that the aqueous in the posterior chamber has difficulty in escaping forwards 
through the pupil into the anterior chamber. At the same time, at this stage of 
pupillary dilatation, the peripheral part of the iris is relaxed, so that it bulges 
forward in a physiologic iris bombé to oppose the cornea, the trabeculae are over- 
laid, the angle is blocked and the drainage of the aqueous is obstructed. In this 
view the disease depends on a structural anomaly within the eye and is an en- 
tirely local affair; other changes in the eye are secondary; therefore on establish- 
ment of a free connection between the posterior and the anterior chambers by a 
peripheral iridectomy, or even an iridotomy, the bulge of the iris at once recedes, 
the periphery of the anterior chamber becomes deeper although the depth at the 
center remains unchanged, the condition is cured, and the disease ceases to exist. 
It is to be remembered that contrary to the impression one frequently gets from 
recent literature, these ideas are not new. Coccius in 1859 first suggested that 
the rationale of an iridectomy was an increase in ease of communication between 
the posterior and anterior chambers. In such cases a peripheral instead of a 
complete iridectomy was practiced by Pfliiger in 1893, while Knies in the same 
year pointed out that removal of iris tissue was unnecessary and showed that 
an iridotomy sufficed. Uhlrich’s experiments with fluorescein in 1908 proved 
that the iris acted as a diaphragm resisting the foreward flow of the aqueous; 
while in the same year Czermak and Elschnig suggested that the difference in 
pressure on the two sides of the iris pressed the periphery of the iris against the 
cornea. 

While this is undoubtedly the end-mechanism, there are, however, many 
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highly significant clinical facts against this constituting the whole story. It is 
true that a narrow angle is an almost invariable necessity for the occurrence of 
this type of glaucoma; but it is equally true that as many eyes with angles as 
narrow never get the disease, and, conversely, that many eyes with angles not 
nearly so narrow are affected. Given a narrow angle, there is no gonioscopic way 
that I know of differentiating which of two eyes equally constituted anatomically 
is a candidate for trouble and which is not. On the face of it, looking at the mat- 
ter solely from the anatomic point of view, it seems necessary to postulate some 
other complicating factor. 

If the matter is merely a question of mechanics at the angle of the anterior 
chamber, we must therefore explain why every person with this peculiar anatomic 
configuration does not get glaucoma. But there are also other clinical facts. Why 
does the disease occur so often in persons of an excitable temperament with vaso- 
motor instability? Why does it so often occur in conditions of strain or excite- 
ment or worry? When the disease has progressed for some time, why does the 
angle often close up in a regular rhythm, perhaps every morning and every 
evening, without regard to the state of light or darkness or the movements of 
the pupil? Why, for example, if the emotional disturbance is sufficiently severe, 
such as is caused by an acute attack or a surgical operation on one eye, does an 
attack so frequently follow in the other eye even though the pupil is controlled— 
or at any rate, largely controlled—by miotics? 

It is, of course, true that a purely mechanical blockage can induce an acute 
rise of tension in a predisposed eye. This is seen in the rise that may follow the 
dark-room test or on dilating the pupil with a mydriatic. But it is significant that 
the results of these tests are by no means invariably positive on eyes with narrow 
angles, nor are they infallible in the detection of narrow-angled glaucoma; cases 
occur not very infrequently in which they are completely negative, and quite 
shortly thereafter the patient develops an acute attack. 

Take the case, for example, of a woman of 47 years of age who had a long 
and typical history of periodic attacks of tension with halos, and who, on the 
most drastic testing in our glaucoma clinic, including a mydriatic test, showed 
completely negative results to all provocative measures; who left the clinic with 
her pupils contracted with eserine, and who, when the evidence was fairly clear 
that her pupils were still contracted, had a dramatic domestic quarrel in the 
evening and promptly developed an acute attack of glaucoma. 

All these considerations make me think that, although the mechanism we 
have just described may determine the actual rise in ocular tension in the ma- 
jority of cases, and may indeed be the sole mechanism in certain circumstances 
such as mydriatic glaucoma or the dark-room test, in ordinary life the initial 
cause usually lies deeper. The purpose of this paper is to put forward the view 
that the fundamental cause is a vasomotor instability, which leads to a localized 
rise in the pressure in the anterior segment of the uveal tract, particularly in 
the ciliary body, so that an excess of aqueous fluid is poured out into the posterior 
chamber, raising the tension in this section of the eye and bellying the iris 
forward. If the angle of the anterior chamber is wide, this can occur safely with- 
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out blocking the exit of aqueous; but if the angle is narrow, we get the mechanical 
obstruction we have already described. The attack of tension, in this view, al- 
though not caused primarily by the anatomic configuration of the angle, is only 
realized if it is sufficiently narrow. Equally an artificial opening from the posterior 
to the anterior chamber by an iridectomy is effective in relieving the crisis. 

In this view, however, the primary cause is functional, not structural. In the 
first view the patient is normal; only the anatomy of the eye is abnormal. In the 
second view the patient is abnormal; and although acute rises in tension can be 
eliminated by the surgical relief of structural difficulties, the fundamental vaso- 
motor disability still persists, even though it is rendered innocuous insofar as it 
does not cause a rise in tension. The iridectomy does not cure the patient but 
puts him in the safe condition of a patient similarly constituted with a wide 
angle of the anterior chamber. 

The first phenomenon to which I want to call your attention is the diurnal 
variations in the intraocular pressure. In closed-angle glaucoma, it is true that 
a rise in tension can often be brought on by events such as an emotional crisis 
at any time of the day, or by a period of sustained fatigue or worry; but it is 
equally true that a phasic variation in the tension occurs, particularly in the 
evening after the stresses of day, rather than in the morning after the repose of 
night. These variations are regular and rhythmic, they tend to occur irrespective 
of the conditions of lighting, and in their pure form, they are unaccompanied, 
so far as can be observed, by movements of the pupil or changes in the angle of 
the anterior chamber. In this phenomenon the diurnal variation is increased 
beyond its normal range of 2 to 3 mm. of mercury and may indeed show a swing 
of 30 to 40 mm. of mercury or more. 

What is the cause of this periodic variation in tension? It has been said that it 
is due to a rhythmic increase and diminution of secretion of the aqueous; but 
that is disproved by a simple experiment carried out by Langley and Mac- 
Donald at our Institute in London. If fluorescein be instilled into the conjunctival 
sac, it diffuses into the anterior chamber and normally disappears therefrom at 
a constant rate over the subsequent 18 hours. In an eye showing marked phasic 
variations, however, its rate of disappearance varies. During a rising phase of 
pressure the concentration in the aqueous remains stationary or tends to increase; 
during a falling phase it rapidly diminishes. If, now, the rise of tension were due 
to an increased secretion of new aqueous (which, of course, contains no fluores- 
cein), the opposite result should be seen. On the other hand, the maintenance in 
the anterior chamber of a high concentration of fluorescein derived at a constant 
rate from the cornea when the tension rises, and its disappearance with a fall 
in tension, strongly suggest a periodic embarrassment alternating with a facilita- 
tion of drainage. 

These changes in pressure, moreover, are accompanied by definite changes in 
the episcleral circulation which can be recorded photographically. This can be 
seen in the normal eye, wherein the rising phase of the diurnal variation in 
tension is associated with constriction of the episcleral vessels and the falling 
phase with their dilatation. The same phenomenon is seen in the eye with simple 
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or early closed-angle glaucoma. Moreover, these variations in vasoconstriction 
and vasodilatation are associated with changes in the aqueous veins. During a 
phase when the tension is normal a particular aqueous vein may be laminated, 
containing twin parallel streams of aqueous and blood; during a rising phase of 
tension, when the episcleral veins become constricted, the aqueous vein becomes 
full of blood; during the falling phase, when vasodilatation occurs, it again be- 
comes laminated or often full of aqueous. These phenomena suggest that the 
rising phase of tension is preceded by vasoconstriction and a rise in the pressure 
of the intrascleral and episcleral veins, while the fall is associated with vaso- 
dilatation and a fall in the pressure of these veins. These rises and falls in venous 
pressure preceding the variations of ocular tension have actually been measured 
in the episcleral veins by Bain at our Institute. 

These changes far down the venous stream undoubtedly reflect more marked 
events in the capillary-venous circulation within the eye. If a spasm of sympa- 
theticotonia gives rise to an increased capillary-venous pressure within the eye, 
this will raise the pressure in the exit veins, and the change will at once be re- 
flected through the intrascleral communicating channels to the canal of Schlemm. 
In it the pressure will rise; drainage, as we have seen, will be embarrassed, and 
the pressure in the anterior chamber will rise correspondingly. 

To what are these changes due? One very significant fact is that they are 
eliminated completely by blocking the sympathetic pathway to the eye either 
at the ciliary ganglion in the orbit or at the stellate ganglion in the neck, or by 
sympatheticolytic drugs. The conclusion seems logical, therefore, that these 
variations in tension are due to a vasomotor instability of central origin mediated 
through this nerve. The rise in tension seems to be due to a phase of sympa- 
theticotonia, the falling phase to the re-establishment of adrenergic and cholin- 
ergic balance. 

This brings us at once to the existence of a mechanism in the central nervous 
system for controlling the intraocular pressure. The mere fact that this remain 
relatively constant in ordinary clinical conditions, despite the wide variations 
in blood-pressure and blood osmotic pressure which may occur, suggests that, as 
is the case with many other functions, a central controlling mechanism must exist 
somewhere. Even the existence of the normal diurnal variation of the ocular 
tension and the increase of its excursion in glaucoma is an argument in favor of 
this, for it is important to remember that other similar diurnal variations that 
concern such functions as temperature, urinary output, sleep and activity, and 
so on, are controlled by centers in the diencephalon. The rhythmic variation of 
the ocular tension with the menstrual cycle or in pregnancy, falling in the proges- 
tational phase of both and rising in the estrogenic postmenstrual period or after 
delivery, is again suggestive of a neurohypophyseal influence connected with 
diencephalic centers. 

That a center exists in the hypothalamus which exercises some control over 
the intraocular pressure is suggested by certain experimental results which are 
otherwise difficult to explain. The existence of a homeostatic range of the intra- 
ocular pressure at about its normal level within considerable limits of stress is a 
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significant fact. It is found that if the intraocular pressure is lowered by abstract- 
ing aqueous or raised by adding fluid at a constant rate into the anterior chamber 
through a cannula, the pressure does not fall or rise proportionately in a me- 
chanical way. On the contrary, on either side of the normal level it tends to 
remain constant for some time, as if some mechanism were actively struggling 
to maintain normality and succeeding within certain limits until, by force 
majeure, it had to give up the attempt. This homeostatic range is centrally con- 
trolled and does not exist in the dead eye. A second consideration is the oc- 
currence of consensual changes in the intraocular pressure in the fellow eye when 
alterations in pressure are induced in one eye by such agents as chemical irrita- 
tion, trauma, tonography, massage, paracentesis or stimulation of the fifth nerve. 
This tendency for the pressure in both eyes to vary in parallel when a stimulus 
is applied to one is common but not invariable, and recalls the likelihood for an 
acute attack of glaucoma in one eye to be followed by a similar crisis in the 
other. It cannot readily be explained except through the medium of some central 
coordinating mechanism. 

That such a center does in fact exist seems clear; von Sullmann in America and 
Greaves and Gloster in our Institute are all working on this problem experi- 
mentally in the cat. The investigation is a difficult one, requiring the slow and 
painstaking mapping out of this complex region of the brain by stereotactic 
methods. When changes in the intraocular pressure occur they are usually merely 
reflections of the general blood pressure; but already responses have been ob- 
tained wherein the intraocular pressure shows variations independently of the 
blood pressure or other detectable influences on stimulation of specific areas in 
this region. In the cat an independent fall of the intraocular pressure occurs 
on stimulation of a well-defined area in the medial part of the hypothalamus 
around the anterior column of the fornix, while an independent rise results from 
the stimulation of a more diffuse area in the posterolateral part of the dien- 
cephalon near the ventral thalamic nuclei. 

The existence of such a center, of course, necessitates an afferent path. There 
are curious nerve endings in the ciliary region and choroid, and there is a rich 
nerve supply in the trabecular region which would fit in with such a concept; 
but the whole of this important question is awaiting exploration. 

From the clinical point of view there is also evidence of the disturbance of such 
a center in glaucoma, suggesting a disequilibrium in the balance between the 
sympathetic and parasympathetic nervous system. The anomalies of the pupil- 
lary reactions described by Loewenstein in glaucomatous patients, consisting 
essentially of fatigue phenomena, indicating a central disturbance in the hy- 
pothalamic region mediated through the sympathetic pathways, constitute one 
indication. 

Another very important fact is the emotional and vasomotor instability so 
common in sufferers from closed-angle glaucoma, an association originally 
stressed by Demour 150 years ago and well known to shrewd observers such as 
von Graefe and Donders a century ago. A parallel indication is provided by the 
frequency of abnormalities in the electroencephalogram in closed-angle glaucoma, 
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described in recent years by French and Swiss investigators; Hartmann, for 
example, has reported that in electroencephalographic records taken in 22 cases 
of closed-angle glaucoma only two were normal. 

These facts suggest that in considering the etiology of primary glaucoma we 
must look not only at the eye alone but further afield, and consider also the 
central control of its basic functions. After all, the existence of such central 
control would merely bring the eye into line with most organs of the body, the 
activities of which are regulated by a mechanism in which the main factors are 
neurogenic and hormonal; and in this event glaucoma would hold analogies with 
other diseases in which adequate regulation fails. This takes us far away from the 
angle of the anterior chamber where, during the last few years, the attention of 
most workers on this subject in most countries has been myopically focused. It is 
this tendency that this lecture is essentially designed to correct; to insist, in the 
words of Lagrange, that a glaucomatous eye is “‘a sick eye in a sick body;” to 
deny that the be-all and end-all of glaucoma lies in the anatomical arrangement 
of a small corner of the eye, that the entire pathology is centered in the drainage 
channels, that the entire secret of the disease can be expressed in a mathematical 
formula defining mechanical events in terms of flow, resistance and a pressure- 
gradient. 

Here, then, is my concept of the natural history of the disease. The first requi- 
site is a narrow angle of the anterior chamber. This is an anatomic peculiarity that 
is frequently hereditarily determined, usually as a dominant characteristic. It 
is not evident at birth but develops, usually between the ages of 35 and 45 years, 
probably aided in large measure by the gradual increase in the size of the lens 
with age. The second prerequisite is an unstable vasomotor mechanism, almost 
certainly centrally determined, characterized by phases of adrenergic activity 
followed by the establishment of cholinergic balance. These are characterized by 
alternating phases of vasoconstriction and congestion in the uvea; by rises and 
falls in the pressure in the posterior chamber, out of which, in this anatomic 
type of eye, an exist of fluid is difficult. This leads to a bellying forward of the 
iris, and—if the angle is sufficiently narrow—a blockage of the exist channels, and 
a further rise of tension. 

While this is probably the common mechanism, it is not all-embracing. If 
the angle is sufficiently narrow, I think it can be blocked by other mechanical 
events. It is probable that this can occur when the iris is crowded into its re- 
cesses in mydriatic glaucoma. It also occurs when the ciliary body as a whole 
moves forward. This mechanism is seen in the rare cases wherein an increase of 
tension is brought about by reading. Two such cases were extensively studied in 
our Institute recently and more have been investigated since. The subjects were 
young men, each of whom developed a rise of tension from 20 to 60 mm. of 
of mercury (Schiotz) after reading for 20 min.; in one the rise was increased by 
pilocarpine; in both it was abolished by a mydriatic. In both the angles of the 
anterior chamber were very narrow, in both gonioscopy showed that accommoda- 
tion was accompanied not by a bellying forward of the iris but by a sharp angula- 
tion which completely closed the angel owing to a forwrd movement of the ciliary 
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body; and both were enabled to read comfortably and without symptoms when 
accommodation was prevented by atropine. While a vascular instability is not 
the only causal mechanism, however, it seems to be the common one; and if the 
vascular instability is sufficiently pronounced, the tension can rise in the presence 
of a wide angle. This is seen in the occurrence of similar periodic rises in tension 
associated with halos and dimness of vision in glaucoma-cyclitic crises when the 
angle is widely open but when the ciliary body suffers periodic attacks of inflam- 
matory vasocilatation; here the treatment, of course, is to quieten the vascular 
condition by the exhibition of atropine combined with appropriate measures to 
relieve the cause of the inflammation. 

This phase of intermittent rises of tension may go on for years without much 
alteration. It may so happen that an unusually violent vascular upset may lead to 
prolonged closure of the angle and the development of a congestive attack at a 
relatively early stage. More commonly, however, the periodic rises of tension 
lead to the gradual development of organic changes. Repeated contact of the 
iris with the cornea, particularly in association with a phase of vasodilatation 
when a protein-rich aqueous is formed, leads to the formation of adhesions 
between the two structures, which organize to form peripheral synechiae. The 
angle is always narrowest in the upper segment of the eye, about 12 o’clock; here 
the periphery of the iris first approaches the cornea, and here synechiae first 
appear. It is probably for this reason, incidentally, that the dilated pupil in an 
acute attack is vertically oval, the most marked asymmetry being above. From 
this point the synechiae spread circumferentially, gradually occluding more and 
more of the angle until a stage is reached when only a small portion, usually 
below, remains open. The eye is now in a precarious state. Temporary occlusion 
of the remainder of the angle blocks it entirely, so that relief is not readily 
attained, and an acute attack of tension develops which does not fall spontane- 
ously. Alternatively, as the angle becomes slowly and progressively obliterated, a 
chronically closed-angle glaucoma develops, associated with a permanent rise of 
tension and cupping of the disk, the natural termination of which is an absolute 
glaucoma and a blind eye. 

On the development of such a strangulating attack the picture changes com- 
pletely. In the subacute phase the rise of tension is associated with vasoconstric- 
tion and a white eye; in this phase, indeed, a tension of 80 mm. of mercury may 
be unassociated with congestion or pain, the discovery, by accident, as it were of, 
a pressure of this height may be an unpleasant surprise to the ophthalmologist 
giveing rise to anwiety. In the congestive attack, however, we find a difference 
of some significance. Initially the phase of rising tension is, as before, ushered in 
by a phase of vasoconstriction; but if the tension rises to a considerable height, at 
the stage when corneal edema may become marked, venous dilatation occurs in the 
episcleral vessels while the tension is still high, and persists for some time, re- 
maining until the pressure is lowered and usually long after that. The few eyes 
that have been pathologically examined at this congestive stage have shown a 
marked edema and a maximal dilatation of the vessels of the uveal tract, partic- 
ularly of the ciliary body. In these, assay of the aqueous humour has demon- 
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strated the presence of a histamine-like substance; and in the well-established 
case, the irresponsiveness of the eye to pharmacologic or other medical hypoten- 
sive measures suggests very strongly the recalcitrant phase of vasodilatation 
induced by this product of tissue damage. It would seem likely, therefore, that a 
simple phasic variation can occur with a white noncongested eye, due, as in 
simple glaucoma, to sympatheticotonia; but that if a level of tension is reached 
or a degree of capillary stasis is attained at which tissue damage occurs, hista- 
mine like substances are liberated, so that acute edema and extreme vascular 
dilatation supervene which defy all ordinary attempts at control. 

This, it is to be noted, is not the picture to be expected from a simple passive 
rise in the tension of the eye following mechanical blockage of the angle. Experi- 
mentally the pressure in the anterior chamber can be suddenly raised mano- 
metrically to any height desired and the eye still remain white. The vessels of 
the uveal tract are, in fact, compressed and obliterated, as indeed they are when 
the angle is known to be blocked in advanced simple glaucoma. In the congestive 
phase of closed-angle glaucoma, on the other hand, the clinical picture is one of 
an active engorgement of the uvea. Moreover, the degree of engorgement and 
edema by no means runs parallel with the tension. In the rhythmic rise of tension 
associated with vasoconstriction, a tension of 80 mm. of mercury may be as- 
sociated with neither pain nor congestion nor corneal edema; in the congestive 
phase all these phenomena may be marked when the tension is little raised above 
30 mm. of mercury, and may persist for a long time after the tension has returned 
to a normal level. Finally, and most significantly, the edema often disappears 
and the tension falls, sometimes with dramatic suddenness, on an injection of 
alcohol into the ciliary ganglion, which, of course, can have no actual effect 
on the blockage of the angle but only an effect on the nervous control of the 
vascular circulation. 

The ideal treatment, of course, is to anticipate these end events by a peripheral 
iridectomy before the development of synechiae has placed the eye in a precarious 
position. This, as we have said, places the patient in the safe condition of a per- 
son similarly constituted but with a widely open angle. In this event, one would 
presume that the drainage channels can cope successfully with an episode of 
sympatheticotonia; the tension never rises, and the condition is thus not re- 
marked clinically. The satisfying thing is that this simple operation, if performed 
in the early stages—that is, as soon as the diagnosis has been made—renders 
the eye safe for life. 

An interesting sequel to the systemic nature of the disease is its bilaterality 
In the cases of closed-angle glaucoma under observation at the Institute in 
London, now running to over 1000, some 200 have been unilateral. In these the 
occurrence of an acute crisis in the second eye within a five year period after a 
congestive attack in one is very high indeed; 53 per cent developed symptoms 
in the other eye within that period, and in 35 per cent this constituted an acute 
congestive attack. Moreover, it is a significant confirmation of the vascular rather 
than the mechanical origin of the disease that these occurrences are as frequent 
and develop as soon if the second eye is kept under a miotic, when compared 
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with controls who have been given no such treatment. For this reason I now 
invariably perform a peripheral iridectomy in the second eye as a prophylactic 
measure, provided the angle is narrow. The operation is easy, involves less risk 
than crossing a street in London, and leaves no visual disability; and although 
it may seem curious and perhaps even immoral to operate on what appears 
superficially to be a normal eye, the history of these cases and the devastating 
results which may follow a strangulating congestive attack fully justify the 
procedure. 

Considerations like these—the natural history of the disease, the nervous 
and anxious constitution of patients affected, their general evidence of vasomotor 
instability, its frequent occurrence in women in the early phases of the menstrual 
cycle or in the menopausal period, the rarity of the presence of a normal electro- 
encephalogram—all these things indicate that the essentual cause of the disease is 
central, and that those who consider it due to a localized anatomic deformity and 
to this alone are mistaking an effect for the cause. 

As Sir William Bowman said with rare clinical insight in 1862, nearly a cen- 
tury ago, in discussinf this type of the disease: “It occurs most frequently in those 
whose nervous powers are depressed. Its whole history poinrs rather to its origin 
in certain states of the nerves supplying the blood vessels of the eye.”” Why, in 
conditions of stress, this person develops migraine, this other Raynaud’s disease, 
this other a coronary occlusion, this other a peptic ulcer, an attack of vomiting 
or colitis, and yet this other a congestive glaucoma, is a question which we 
cannot yet answer. 


THE ROLE OF CYCLODIATHERMY IN THE 
TREATMENT OF GLAUCOMA 


SHERMAN B. ForBEs 
Tampa, Florida 
South. M. J., 1958, 51: 770-777 


Cyclodiathermy was carried out in 167 eyes in 101 patients with primary and 
secondary glaucoma. The procedure consisted of exposing the sclera 8 mm. from 
limbus in two quadrants usually the lower quadrants. About 30 punctures are 
made in each quadrant in an area 6 to 8 mm. from the limbus. The number of 
punctures used varies with the intraocular pressure, duration of glaucoma, and 
usual function. If the intraocular pressure is elevated punctures are made as far 
as 10 mm. from the limbus to secure vitreous drainage. Particular effort is di- 
rected toward diathermy of the long ciliary vessels; four or five punctures are 
made directly under the tendon of the muscle and adjacent to the muscle inser- 
tion. A 10 mm. electrode is used, usually 2 or 3 seconds and never more than 4 
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seconds. The current used varies with the apparatus but is enough to produce 
browning of the sclera. 

Certain precautions are essential. The field must be dry and care must be 
taken that the current is not applied only to the sclera. Plastic iritis sometimes 
associated with hyphema is the most common complication and must be treated 
to avoid a secondary glaucoma. Bullous keratopathy should be treated with 
epithelial debridement with ether on a cotton applicator. 

The best results are obtained in secondary glaucoma following uveitis, aphakia, 
hemorrhagic glaucoma and absolute glaucoma. The procedure is of value in wide 
angle glaucoma but should not be used in narrow angle glaucoma and in micro- 
phthalmic eyes. 

A summary of the results is presented in Table 1. “Controlled” indicates an 
intraocular pressure of less than 30 mm. Hg without the use of miotics. In inside 
angle glaucoma in negro patients the disease was controlled in 44 of 59 eyes with 
one cyclodiathermy procedure and in an additional 5 eyes with two operations. 
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In white patients with wide angle glaucoma the disease was controlled in 34 of 51 
eyes with one procedure and in an additional 5 with two operations. 


Comment: The reports as to success of operations for glaucoma have often been very 
varied but those in regard to the cyclodiathermy procedures are especially so. Even 
Weve, who first suggested it, considers its use to be limited to blind painful eyes or where 
other procedures have been unsuccessful. He so stated at the International College of 
Surgeons Meeting in Chicago in 1956. As many authors have found the procedure not 
to be of lasting value in primary glaucoma as there are enthusiasts for it. One can only 
state his own experience and hope that time will give further opportunity to better eval- 
uate the operation. 

This reviewer suggests that the reader refer to an article by Berens (Glaucoma Surgery: 
An Evaluation of Cycloelectrolysis and Cyclodiathermy. A. M. A. Arch. Ophth. 1955, 54: 
548) in regard to the postoperative complications in 264 eyes observed from 1 to 14 years. 
He found atrophic globes and phthisis in 15 per cent of retained eyes. Sixteen per cent 
had been enucleated. 

H. Sau SuGar 





OCULAR MOVEMENTS 
SOME OBSERVATIONS ON DIVERGENCE EXCESS 


Davip 8S. JOHNSON 
Detroit, Michigan 
A. M. A. Arch. Ophth., 1958, 60: 7-11 


An analysis of 451 consecutive cases of exotropia treated by surgery on the 
ward service of the Massachusetts Eye and Ear Infirmary showed that a definite 
relationship existed between the type and extent of the surgical operation per- 
formed and the degree of stereopsis in cases of intermittent exotropia with diver- 
gence excess. No such relationship could be found in any of the other types of 
exotropia represented in this series, i.e., overcorrected esotropias, constant 
exotropias, alternating exotropias, exotropias which have as their basis reduced 
vision and resultant deviation, and intermittent exotropias with convergence 
insufficiency. 

The characteristics of divergence excess exotropia are (a) exophoria or exo- 
tropia for distance and binocular alignment for near within normal limits, (b) 
intermittency, and (c) a near point of convergence and prism convergence that 
are good. For the sake of continuity in preoperative and postoperative manage- 
ment, this discussion is concerned only with the 54 patients who are or who have 
been under surveillance by the orthoptic clinic. Some of these patients have had 
home exercise, but none have had exercises on the major amblyoscope. 
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When an ophthalmologist is confronted by a patient with a divergence excess 
exotropia—whether that patient is a child, an adolescent, or an adult—he must 
decide which muscle to attack and what type of operation should be performed. 
No exact answer to these questions can yet be given, but the excellent work that 
has been done on electrical potentials during convergence and divergence seems 
to add strength to the theory that divergence is an active phenomenon. Theo- 
retically, if this is the case, an attack on the lateral recti is indicated. The results 
obtained in these patients make it clear that bilateral recessions of even tre- 
mendous amounts (10 mm.) did not result in esotropia. 

Tenotomies, when performed on the lateral recti, produced widely varying and 
unpredictable results—even ending in one case in that unsought-for position, 
esotropia. 

Initial attack on the medial recti, except where there is a very large exotropia, 
and in conjunction with bilateral rectus recessions, does not seem to be indicated 
if the theory of divergence as an active impulse is adhered to. The correctness 
of this position is apparently substantiated by the results in this series. Recession- 
resections, while producing good cosmetic results, give incomitance and a lower 
percentage of binocularity. In addition, the incidence of reoperation in the group 
so treated was higher (40 per cent). Apparently, good results are not obtained 
until both laterals are recessed. This is true also when one lateral rectus is op- 
erated on first. The one good result was not obtained until the other rectus had 
been recessed. 

Vertical muscle imbalance did not seem to affect the outcome when the proper 
horizontal surgical procedure was performed. In the favorable cases, in fact, 
there was 100 per cent binocularity. 

In answer to the question whether there is a direct correlation between the 
degree of squint and the amount of recession, it may be said that bilateral lateral 
rectus recession of more than 6 mm. (7 to 9 mm.), regardless of the amount of 
deviation, is in order as a primary procedure in all cases of divergence excess 
exotropia. The data under review certainly show that in attempts to correct 
this type of squint with a recess operation, esotropia need not be feared. 

The most important measurement in these patients was found to be the de- 
viation at near. Subdivision of the cases according to the degree of deviation at 
near showed that the surgical results were good when this degree did not exceed 
25 diopters. The most significant prognostic factor in this series was the amount 
of myopia. Binocularity was secured in only 1 patient with myopia of more than 
minus 1.00 D. All those with more than this amount ended with something less 
than binocularity. Next in importance as a prognostic factor was the amount 
of deviation at near, and third came the type and extent of the operation per- 
formed. Although age at operation did not seem to be so important in its effect 
on the final outcome as did the other factors mentioned, it would probably be 
advisable to secure alignment in children with this condition before they reach 
the age of intensive near work at school and after the period of noncooperative- 


ness in the first few years of life, that is, when they are from about 6 to 9 years 
old. 
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Comment: Of the author’s five classes of exotropia, he was able to find a correlation 
between the type and amount of surgery and the degree of stereopsis only with intermit- 
tent exotropia of the divergence excess type. This is not surprising as it is the only cate- 
gory in which the sensorial adaptations are limited to distant vision as binocular vision 
for near has been maintained. Thus sensorially these cases are most favorable whereas 
in a constant exotropia or an overcorrected esotropia the sensorial prognosis is poor. 

He next reviews the results of surgery in 54 cases of divergence excess exotropia and 
concludes the near measurement is the most important. Unfortunately no mention is 
made as to how the measurements were obtained. It is difficult to elicit and more difficult 
to measure the total divergent deviation for distance in one of these cases. However, 
this is a most important measurement in order to estimate how large the bilateral 
recession of the externi should be. The more accurately one estimates this measure- 
ment the more accurately one can grade the amount of recession to achieve the desired 
results, for recession of the externi has its greatest effect on the measurement for distance. 
The actual number of millimeters must vary with different technics, for in our hands 
over 7.5 mm. has led to limitation of abduction and to occasional overcorrections. 

The matter of the near measurement being greater than 25 in cases of divergence 
excess exotropia is indicative of whether a secondary failure of convergence is imminent 
or has ensued. In this event merely recessing the externi may not be sufficient and a 
resection of one or both medial recti may be necessary. In such cases the monocular 
recession-resection technic may be preferable to symmetrical surgery. Even though the 
case may show early incomitance having esotropia in gaze towards the operated side and 
exotropia in the opposite direction of gaze, if the result is orthophoria or small esophoria 
in the primary position, a functional result may be attained with subsequent spread of 
comitance. 

Finally, in our experience myopia has not been as great a bar to a functional result as 
has anisometropia. Also we feel that all the other factors being constant, the earlier the 
visual axes are straightened surgically the better the functional prognosis. 

Puitie Knapp 





NEUROLOGY 


THE SYNDROME OF FOSTER KENNEDY 


Hans ByNKE 


Department of Ophthalmology, Departments of Neurosurgery and the Roentgen- 
Diagnostic Department, University of Lund, Sweden 


Acta ophth., 1958, 36: 129-139 


In 1911 and 1916 Foster Kennedy reported seven cases with simple optic 
atrophy and central scotoma of one eye and papilledema of the other. In six of 
them hyposmia was also present. The cause of the symptoms in these cases was 
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frontal lobe tumors Earlier, Schultz-Zehden, Gowers and Paton had described 
similar cases and, later, several reports on the same subject were presented. 
Foster Kennedy maintained that when the cause of his syndrome was a brain 
tumor, this must always be situated in the frontal lobe on the side of the optic 
atrophy and central scotoma. 

However, cases with tumors in other regions of the brain associated with Foster 
Kennedy’s syndrome have been reported. The syndrome has even been con- 
sidered infrequent in cases with frontal lobe tumors. It has also been found in 
cases With nonneoplastic cerebral diseases. A recent, comprehensive study of 
earlier published cases has been made by Francois and Neetens. Frontal lobe 
tumors were found in less than half their cases. 

The material consists of cases treated in the neurosurgical clinics of Lund be- 
tween September 1946 and June 1957. About 1400 cases were expanding lesions 
of the brain, including tumors, intracranial aneurysms, abscesses and nontrau- 
matic hematomas. One hundred and eighty of them were situated in the frontal 
lobes, 5 were meningiomas from the olfactory groove and 30 meningiomas from 
the sphenoid bone. All these cases were diagnosed by roentgen examination and 
most of them were verified at operations and/or biopsies. There was also a group, 
about 200 cases, in which brain tumors were suspected on the ground of ocular 
signs but could not be verified. 

Foster Kennedy’s syndrome and its variants were found in 17 cases. 


OBSERVATIONS 


Case 1. C. L., a boy, aged 4. Four months before admission he had polydipsia 
and polyuria and, in the five days prior to admission headache, attacks of vomit- 
ing and drowsiness. 

There was an outward deviation of the right eye. The pupil of the right eye 
did not react to light and the eye seemed to be amaurotic. The left pupil reacted 
well to light. As the child cooperated poorly and no investigation of the visual 
acuity and visual fields could be made. The right disk was pale and without 
edema, the left choked and protruding slightly. 

Roentgenograms of the skull showed widening of the sella turcica and diastasis 
of the cranial sutures. Encephalography and ventriculography revealed a large 
suprasellar tumor. 

In this case a craniopharyngioma was situated between and below the optic 
nerves and compressed them directly. The visual fields could not be examined; 
but the eye with optic atrophy seemed blind and that with papilledema had 
probably unaffected visual acuity. Other cases of craniopharyngiomas causing 
Foster Kennedy’s syndrome have been reported. 

Case 2. H. S., a woman, aged 37. During the previous four years she suffered 
from nocturnal headache and seven months before hospitalization from transient 
vertigo when she got out of bed. About six months before admission the vision of 
the left eye deteriorated. 

General neurologic examination revealed hyposmia on both sides and a sus- 
pected paresis of the left facial nerve. 
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The visual acuity was 1.0 in each eye. The right visual field was normal. With 
small, colored objects a central scotoma in the left visual field was detected. The 
right optic disk was choked and protruded about 1 D. There was simple atrophy 
of the left disk. 

Roentgenograms of the skull were normal. Right carotid angiography and 
encephalography revealed a tumor in the right sphenoidal region. The third 
ventricle was displaced backwards. 

At the operation a meningioma, the size of an orange, was extirpated from the 
lateral part of the small sphenoidal wing of the right side. The tumor was not in 
contact with the optic nerves. 

Case 3. H. N., a woman, aged 50. The patient had complained of giddiness 
for a long time and some weeks before admission she felt pain in the back of her 
head. During the previous week her vision was impaired and she was drowsy. 

The visual acuity was 1.0 on the right eye and with the left she could count 
fingers at 0.5 meters. There was exophthalmos of 3 mm. of the right eye. The 
right visual field was constricted and on the left side there was a central scotoma. 
The right optic disk was choked and protruded 1.5 D, the left a little pale and 
without edema. 

In admission to the neurosurgical clinic the patient was unconscious. A sus- 
pected right-sided hemiparesis and Babinski’s sign on both sides were revealed 
at a general neurologic examination. 

Roentgen examination of the skull showed widening of the sella. Left carotid 
angiography disclosed a displacement of the anterior cerebral and pericallosal 
arteries to the left. A right carotid angiography was then made. This revealed 
accumulation of contrast material in a tumor situated around the right sphenoi- 
dal wing. It measured 2.5 cm. in length, 4 em. in height and 3 em. in width. The 
medial border of the tumor was 1.5 cm. from the median line. 

The patient died before adequate therapy could be given. A pathologic exam- 
ination revealed a meningioma from the right sphenoidal wing, compressing the 
chiasma and displacing it to the left. 

The cause of the syndrome in each of these cases was sphenoid bone menin- 
gioma. Different authors have reported these tumors in association with Foster 
Kennedy’s syndrome. This cause has even been considered more frequent than 
tumor of the frontal lobe. In the cases described above it is remarkable that the 
tumor was situated on the side opposite to the central scotoma and optic atrophy. 
This “inverse” syndrome has been reported by other authors. 

Case 4. G.S., a woman, aged 33. Since about the age of 8 years, when she re- 
ceived a blow on the right eye, the vision of that eye had been poor. At the age of 
11, the patient was examined as an out-patient. With the right eye she could 
only detect hand movements. The visual acuity of the left eye was 6/8. The right 
eye protruded 5 mm. compared with the left. The right disk was atrophic, the 
left normal. Admission was refused by the parents. 

At the age of 32 she began to suffer from attacks of violent pains in the back 
of her head with simultaneous flickering before the left eye. The right eye 
perceived light only. The visual acuity of the left was 0.7. The right eye 
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protruded about 3 mm. compared with the left. There was a divergent 
squint and a paresis of the superior rectus muscle of the right eye. The right 
disk was exceedingly pale and without edema, the left was choked and protruded 
5 D. The retinal veins of the left eye were wide with hemorrhages surrounding 
the optic disk. 

Roentgen examination of the skull revealed widening of the sella. Encephal- 
ography and ventriculography showed a rather pronounced internal hydro- 
cephalus with widening of the third ventricle and closure of the aqueduct of 
Sylvius. 

Pathologic examination showed a glioma, the size of a pea, in the wall of the 
aqueduct of Sylvius. 

As in this case Foster Kennedy’s syndrome is known to occur in association 
with hydrocephalus caused by closure of the aqueduct of Sylvius. In the reported 
case it is doubtful whether the optic atrophy was really caused by the hydro- 
cephalus owing to the long interval between the discovery of the atrophy and the 
appearance of general symptoms of cerebral disease. 

Case 5. G. K., a girl, aged 13. Four weeks before admission the vision of the 
right eye became impaired and two weeks later the vision of the left eye. The 
right eye improved gradually as the left got worse. At the same time she noted 
paresthesias of the right foot. 

General neurologic examination revealed a paralysis of the right facial nerve 
and a slight paresis of the left foot. She could count fingers at a distance of 0.5 
meters with the right eye and 3 meters with the left. There were central scotomas 
in both visual fields. The right disk was moderately pale and without edema, and 
the left choked with a protrusion of 2 D. 

Roentgenograms of the skull and encephalograms were normal. 

Two weeks later the visual acuity of both eyes was 0.9 and later it increased to 
1.0. The right disk was pale and the left moderately pale. There was no edema. 
The general neurologic symptoms disappeared. 

Eight years later the patient was well. 

Case 6. G. L., a boy, aged 5. The previous three months he suffered from tired- 
ness and a fever and the last month from pain behind his right eye. Two weeks 
before admission the parents noticed weakness of the limbs and distortion of 
the face. 

Ocular examinations were made in another hospital several times during the 
fortnight before admission. Because the boy could not cooperate satisfactorily 
no investigation of the visual acuity and the visual fields could be made. The 
vision, however, seemed to be good on both eyes and the pupils reacted normally. 
The right disk was pale and without edema, the left choked and protruded 2 D. 
At an examination five days later the left pupil reacted slowly to light and the 
vision of that eye seemed to be poor. Two days later the edema of the left disk 
had diminished and the disk was somewhat pale. 

General neurologic examination in the neurosurgical clinic revealed a slight 
paresis of the left facial nerve. The left pupil was dilated but the light reaction 
was good. The visual acuity could not be determined. The visual fields examined 
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with the confrontation method seemed to be normal. The right disk was pale 
and without edema, the left slightly pale and edematous. 

Roentgenograms of the skull showed separation of the cranial sutures. Enceph- 
alography was normal. 

As a paresis of the left upper and lower limbs developed three weeks later, the 
encephalographic examination was repeated. Still nothing abnormal was found. 
At another ocular examination the visual acuity was about 0.6 on the right and 
0.1 on the left eye. At this occasion both the optic disks were pale and without 
edema. 

The diagnosis in this case was encephalitis with optic neuritis. 

In these two cases the Foster Kennedy syndrome was a temporary stage, 
where the inequality of the optic disks was probably due to the fact that the 
neuritic process started earlier in the one nerve than in the other. As confirmed 
by other authors the syndrome is often a developmental stage, even when the 
cause is a brain tumor. 

The remaining 11 cases were less typical. It is apparent that the most frequent 
cause of the syndrome was sphenoid bone meningioma. Another cause which 
has been considered important, namely olfactory groove meningioma, was found 
twice. In one case only was a frontal lobe tumor (abscess) the cause. 


Comment: Since it so comforting to the student in ophthalmology to “hang his hat” 
on specific syndromes, the perpetuation of the Foster Kennedy syndrome as typical of 
frontal lobe meningiomas has continued. Since an atrophic nerve is incapable of papille- 
dema, any prior atrophy in one eye followed by a contralateral choked disk from increased 
intracranial pressure may add this “‘red herring” to the clinical picture. Therefore a care- 
ful history for prior optic nerve disease is mandatory. 

The present article points out the diversity of causes of this syndrome as well as its 
rarity (only 17 cases in 1400 patients with expanding intracranial lesions). In a paper 
with Petrohelos (Tr. Am. Acad. Ophth., 1950, 89-98) this editor found only 4 instances 
of the Foster Kennedy picture in 358 verified intracranial tumors. There were none in 
purely frontal lobe neoplasms, two in frontoparietal tumors, one with a sphenoid wing 
meningioma, and one equivocal instance in a case with a tumor of the lateral ventricle. 

One recent case observed by the editor occurred with a meningioma en plaque. On 
first examination a young woman demonstrated straight-forward proptosis, retinal striae, 
papilledema, reduction in myopia, a central scotoma, and slight interference with upward 
gaze—all in the right eye. After negative skull films, an orbital exploration was performed 
for muscle cone tumor, with negative findings. The clinical picture quieted. A year later, 
atrophy was evident in the right disk, and early papilledema in the left. Skull x-rays now 
demonstrated increased density in the right sphenoid wing, and at exploration by a 
neurosurgeon an extensive flat meningioma was found to have involved the optic nerves 
and chiasm. The exacerbation of the symptoms in both instances was in association 
pregnancy. 

One must conclude that the clinical findings of the Foster Kennedy syndrome merely 
compel us to be exhaustive in our examination. 

JoHN WoopwortH HENDERSON 
Ann Arbor 
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OPHTHALMOLOGIC OBSERVATIONS AND PROBLEMS IN PATIENTS 
WITH RECKLINGHAUSEN’S DISEASE 


G. HaGEerR 


Ophthalmologic Clinic of the University of Rostock, Germany 
Klin. Monatsbl. Augenh. 1958, 132: 350-363 


The author reports five patients with Recklinghausen’s neurofibromatosis in 
whom neurofibromatous changes occurred in the eyes. All of these patients 
showed the typical facial expression with a sleepy, somewhat troubled look. The 
first patient, a 45 year old woman had generalized neurofibromatosis since the 
age of 7 years. Two tumors were present at the edge of the right upper eyelid re- 
sulting in a troublesome limitation of the field of vision. Characteristic nodules 
were observed on the iris of both eyes. Operative removal of the tumors in the 
eyelids restored the visual field to normal. 

The second patient, a 19 year old man, with generalized neurofibromatosis 
had thickening of the left upper eyelid which had started when he was a child 
and which gradually increased. The left eye became painful as a result of a 
corneal inflammation. On the iris of the right eye there were numerous brownish, 
round patches of pigment and remainders of embryonic pupillary membrane. 
The left upper eyelid and the adjacent area of the temporal region showed eleph- 
antoid enlargment caused by a soft tumor. The conjunctiva also was involved by 
the tumor and protruded through the palpebral fissure. The globe was of normal 
size but was displaced downward and towards the nose and its mobility was con- 
siderably reduced. Roentgenologic examination revealed considerable widening 
of the left orbit with enlargement of the optic canal. A plastic operation was per- 
formed with almost complete removal of the external lesions but with only partial 
removal of the tumor masses which invaded the orbit to avoid injury to the 
ocular muscles. The operative result was satisfactory but amblyopia was present 
preoperatively and only a cosmetic result was obtained. It might have been 
possible to prevent amblyopia by an earlier intervention. 

The third patient, a 46 year old woman with generalized Recklinghausen’s 
disease had typical nodules and increased pigmentation on the eyelids, and also 
typical, flat, pigmented nodules on the iris of both eyes and a broad ectropion 
uveae in the left eye. Superficial patchy corneal scars were observed in both eyes. 
Treatment was not required since there was only slight functional loss. 

The fourth patient, the 11 year old daughter of the third patient, had a tumor 
of the left optic nerve causing protrusion of the globe, a slightly choked disk and 
vision of 5/20. Roentgenologic examination revealed widening of the optic canal 
and secondary atrophy in the sella turcica. The electroencephalogram revealed 
some irregularities and slowed frequencies. Surgical intervention was considered 
but did not seem to be justified, since there was no general threat to the patient’s 
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life. The choking of the disk subsequently subsided and there was atrophy of the 
optic nerve. 

The fifth patient, a 15 year old girl with generalized neurofibromatosis, had 
divergent strabismus of the left eye. Patchy tumorous changes were observed 
on the iris of both eyes. Examination of the fundi revealed temporal pallor of 
the right disk, and complete atrophy of the left optic nerve. 

These five selected cases are adequate to emphasize that all patients with 
neurofibromatosis, which is a system disease, should also be subjected to an 
ophthalmologic examination. In single cases it may thus be possible to prevent 
ocular damage by early recognition of the disease and to give adequate occupa- 
tional advice to patients with involvement of the eyes. 


Comment: Several aspects of this paper warrant comment. Two patients were noted 
to have involvement of the optic nerve as a part of neurofibromatosis. It was stated in 
the case of the fourth patient that surgical intervention was considered but did not seem 
to be justified, since there was no threat to life. In this 11 year old girl a tumor of the 
left optic nerve was present, with proptosis and reduced visual acuity. X-ray examina- 
tion showed widening of the optic canal and changes in the sella. It is likely that glioma 
of the optic nerve was present, and the decision not to operate was probably wise, but 
the reasons should be stated differently. If the lesion had already reached the chiasm by 
way of the optic canal, surgery might well destroy the remaining vision. Reese feels that 
if there is some doubt as to whether the chiasm is involved, removal of the optic nerve 
tumor together with decompression of the bony roof to the optic foramen may prolong 
vision. If operation is not done, he notes that the tumor eventually proves fatal by 
cerebral extension, although this is a very slow process. 

In addition to glioma of the optic nerve, there may be associated acoustic tumors in 
von Recklinghausen’s neurofibromatosis. 

The author emphasizes that all patients with neurofibromatosis should also undergo 
ophthalmologic examination. This should be stated in the reverse as well! Patients with 
ocular signs or symptoms which suggest this diagnosis should undergo general physical 
examination for the other stigmata of this condition. 

JoHN WoopwortH HENDERSON 
Ann Arbor 
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THE RETINA 
RETINAL VENOUS THROMBOSIS 


Frank W. Law 
London, England 


Tr. Canad. Ophth. Soc., 1957, 9: 38-50 


Occlusion of the central retinal vein, or of a tributary thereof, presents a 
problem which is constantly with us. It is frequent in its occurrence and usually 
serious in its results; it is baffling in its finer pathology, fickle in its etiology, 
elusive in its prevention, disappointing in its treatment, and difficult in its prog- 
nosis. 

Speculation and controversy about the cause of the condition continue. The 
ultimate catastrophe is the block in the vessel; the pathologic changes which 
predispose and the events which lead up to this finale are of more than academic 
interest since a greater knowledge of this side of the question might well lead to 
more effective prophylactic and even therapeutic measures. As to whether the 
condition is due to a thickening of the vessel walls or to a thrombosis, I do not 
feel any doubt; there well may be thickening of the walls, but it has always 
seemed to me that the final occlusion is caused by a thrombosis, in all but ex- 
ceptional cases, and this attitude has been confirmed in those cases which I have 
been able to examine pathologically. It must, I think, be generally agreed that a 
slowing of the venous blood stream is a basic causative factor; local disease of the 
vessel wall in the form of endothelial roughening must be a frequent factor giving 
rise to a tendency to local thrombus formation; the formation of the occluding 
thrombus is the final act which causes the damage to the retina, in part mechan- 
ical and in part metabolic, with the resultant loss of function. There is consider- 
able evidence to support the view that the primary cause of the slowing of the 
venous blood stream may be on the arterial side; arteriolar thickening, even 
without general cardiovascular disease, is of frequent occurrence, and the exist- 
ence of the common adventitia which exists at the arteriovenous crossings 
provides an easy mechanistic explanation. 

Histopathologic examination does not provide as much evidence in this prob- 
lem as one would like. In the first place only a few of the eyes which have suffered 
thrombosis came to section, and then never unless there had been a secondary 
change leading to complete loss of vision and pain—usually secondary or hemor- 
thagic glaucoma. Since it is usually a long time after the thrombosis has occurred 
that the eye comes to excision and section, and since the eye is only removed 
after gross secondary changes have occurred, the histologic picture probably 
bears little relation to what would be seen soon after the occurrence. 

Another interesting aspect consists in the absence or presence of general vas- 
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cular disease in the victims of this complaint. In Morgan’s series, which included 
tributary as well as central vein thromboses, no details are given as to the gen- 
eral condition of the patients whom he places in the “‘young age group’’—pre- 
sumably those under 50. For those over 50, 45 in number, he gives the following 
details: 15 were passed as perfectly fit, 19 had atherosclerosis of a degree to be 
expected at the age of the patient, 5 had hypertension and 4 diabetes. It is by no 
means universal to find general vascular disease in these patients, and this accords 
with the common experience of finding local retinal vascular disease when there 
is no evidence of general arteriosclerosis or hypertension. The fact that in my 
experience retinal venous thrombosis is being seen more commonly in the young— 
those in their teens and early twenties—is further indication that the catastrophe 
is, at least on some occasions, a manifestation of local disease only. Another im- 
portant piece of evidence is that general vascular disease is, in my experience, 
never found in young subjects who show these occlusions. 

With the advent of anticoagulants it became possible to attempt treatment of 
this thrombotic condition at the actual site, instead of merely giving general 
vasodilators, iodides or other drugs. The indications for treatment have to be 
carefully considered in order to put the matter on a scientific basis. Morgan 
tabulated the principles upon which anticoagulant therapy rests in general 
medicine and surgery as follows: 

(1) Prophylaxis in certain medical cases where a previous thrombosis has 
occurred or premonitory signs of an impending thrombosis are present or in 
surgical cases in which thrombosis is anticipated and must be avoided. 

(2) Prevention of clot formation on a diseased or damaged vessel wall. 

(3) Prevention of direct spread of the clot to other branches of the venous 
tree. 

(4) Prevention of dispersion of emboili. 

(5) Procuring the more rapid absorption of the clot. 

(6) Prevention of clotting in a vein when other factors such as stagnation 
might encourage it, and so give time for the formation of the collaterals. 

Applying these principles to our special case, one may eliminate 3 and 4, for 
as far as I know neither spread nor dispersion occurs in retinal venous thrombosis; 
but 1, 2, and 6 may be combined and used. It may be said that there is some 
evidence that if anticoagulants are present in the blood, clot forms more slowly 
on sclerotic plaques in the endothelium. This leaves only 5, and again it must be 
stated on the same authority that recanalization of a thrombosed vein is much 
more rapid if the prothrombin level is low, and that apsorption of a patch of clot 
on a sclerotic endothelial plaque is also expedited by the same means. 

There is, therefore, suggestive experimental evidence that the use of anticoagu- 
lants has value in partial, threatened, or early thrombosis, and that their use 
expedites canalization of a complete clot. That is enough to justify the trial of 
the drugs, which many of us have done; some report hopeful results, 
while others—I think a majority—find it difficult to attribute any value to the 
treatment. I agree with the latter. The question is, of course, a difficult one to 
decide since it is impossible to estimate the results with accuracy. A good propor- 
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tion of patients, whether with threatened or actual thrombosis, make a good re- 
covery, and it is a matter of the utmost difficulty to decide what effect treatment 
has had on any particular patient, nor does the multiplication of cases materially 
help us. Hospitalization, rest, and recumbency may—indeed, certainly do—play 
a most important part in the relief of subjective symptoms quite apart from any 
anticoagulant therapy which may be exhibited at the same time. 

In an attempt to increase my knowledge, and perhaps even that of 
other people, about the occurrence and outcome of retinal venous thrombosis, 
and the value of anticoagulant therapy, I examined the notes of 50 unselected 
cases from my private practice. It may be of interest that the condition appears 
to present itself in my practice in about one case in 200 of all kinds. Only two of 
the cases included are bilateral, a rather lower percentage than has been pre- 
viously recorded, as for instance by Foster Moore, who found five bilateral cases 
in 62. One of my bilateral cases had a bilateral central block, the other a tributary 
thrombosis two years after a central block in the other eye. 

The sexes were approximately equal, the figures showing a slight and insig- 
nificant preponderance of males—27 males, 23 females. The ages ranged from 45 
to 83, the average being 6512. On scrutinizing carefully the 50 case notes I de- 
cided to reject exactly half of them as being insufficiently documented to warrant 
inclusion in an analysis such as this. It might well be said that some were re- 
jected which could have been retained, but my endeavor was to make the account 
as significant as I could, and not to include any case of which the record could be 
criticized as being insufficiently full or accurate to warrant inclusion in the series. 

Allowing for the two bilateral cases, the 50 patients provided 30 cases of occlu- 
sion of the central vein and 22 cases of occlusion of a tributary; the distribution 
between the two categories is interesting. The 25 cases retained and analyzed 
provided 18 central blocks and 8 tributary blocks; the proportion in the rejected 
series was 12 central and 14 tributary. Thus more than twice the cases in the 
retained category were central; in the rejected category there were more tribu- 
tary than central. This indicates that the latter group suffered a subjectively 
less dramatic upset than the others, and were consequently less careful about 
keeping under observation than those in whom a central occlusion had occurred; 
at least, that is the interpretation which I place on these markedly discordant 
figures. 

Of the 22 tributary occlusions, 18 were of the superior temporal vein, and 4 of 
the inferior temporal; no nasal vein occlusion was recorded. This predilection for 
the superior temporal vein is an interesting but of course very well-known fact, 
and is said to arise from the habit of the main superior temporal vessels crossing 
each other near the disk, whereas other crossings tend to be more peripheral. 

The incidence of hypertension in this series could only be recorded in the half 
of the cases which were considered worthy of analysis, for the simple reason that 
the majority of the others failed to return at all for observation and therefore 
no opportunity presented of obtaining a general medical overhaul. In the 25 
patients fully investigated hypertension was present in 14; the blood pressure 
was normal or actually subnormal in eight, and in three was not recorded. In this 
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connection it is of particular interest to refer to Case 17, a woman of 62 when 
first seen with a superior temporal tributary thrombosis. She complained that 
her blood pressure was very low though I have not the actual figure. I suggested 
to her practitioner that some measures should be taken to raise it. In four months 
170 mm. Hg had been achieved. Ten years later she presented herself again for 
what was almost certainly a superior temporal thrombosis in the other eye, 
though I have not recorded her as bilateral since the view was so difficult through 
a sclerosed and opacifying lens. Her blood pressure was then 260 mm. Hg. 

Of eight tributary thromboses, one became blind from secondary glaucoma, 
one had C. F., two, 6/24, two, 6/9, and two, 6/5. 

In the 18 cases of central vein thrombosis five suffered a secondary glaucoma 
which blinded four of them and necessitated removal of the eye in three; one 
had H. M.; three, C. F.; two, 6/60; three, 6/18 to 6/24; and five, 6/6 to 6/12. 

These results are better than those recorded in Morgan’s series. Though my 
figures for the tributary cases are admittedly small, half of them recovered to 
better than 6/12, whereas less than one-third of Morgan’s cases achieved that 
level. In the central block group my total figures equal his; I record five as having 
6/12 or better, whereas there are but two in his series who did as well from 16 
cases. 

Turning to the question of treatment by anticoagulants, I must say at once 
that I have given no treatment to established cases; those I have treated have 
been cases of threatened or partial thrombosis. An attempt to avert a thrombotic 
catastrophe seems a much more sensible and practical proposition than to give 
anticoagulants to the possessor of an occluded vessel in the rather problematic 
hope of assisting canalization of the clot. 


Comment: The author employs treatment with anticoagulants only in cases of im- 
pending or partial venous occlusions and states that in his hands the results of this treat- 
ment have been profoundly disappointing. The four cases of this type, which are discussed 
in some detail in this paper do, however, not entirely justify this discouraging deduction, 
especially in view of the fact that the author does not seem to believe in long term therapy, 
which would have probably given more decisive results. 

The first three patients with partial occlusion of the central vein, ages 58, 50 and 69 
(the last two with marked retinal angiosclerosis) and visions of 6/9, 6/36 and 6/60 re- 
spectively, received treatment with Dindevan, a British drug of an action similar to 
Dicumarol, for periods of six weeks, three weeks, and two weeks, respectively. The first 
patient had normal vision in the affected eye six months later, but still had edema of the 
disk, venous engorgement, and some hemorrhages, clearly suggesting further need of 
anticoagulant therapy. Omission of long term therapy in this case makes the future of 
this eye with good function rather gloomy. 

The second patient had unchanged vision after three weeks of therapy, a rather neutral 
result. The third patient, after about two weeks of therapy, had unchanged vision still 
after three months. There was mascular scarring, again a rather neutral result of too 
short a period of anticoagulant therapy. 

The fourth patient, age 83, had a vision of counting fingers with the fullblown fundus 
picture of occlusion of the central vein. Heparin was given to this patient. After three 
weeks vision had improved to 6/12, not exactly a bad result. After discharge of the pa- 
tient from the hospital without further treatment, vision relapsed to 6/36 and could 
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not again be improved with another course of anticoagulant therapy. In this aged patient 
the rapid and marked improvement of vision under heparin suggests largely a hemody- 
namic disturbance leading to a thrombotic occlusion, and dissolution or recanalization 
of the thrombus under therapy. 

The presence of sclerotic and degenerative lesions in central artery and central vein, 
frequently present at such advanced age, invite thrombus formation during periods of 
disturbed hemodynamic equilibrium, and in this case, would have made continuation of 
some type of anticoagulant therapy for some time after the spectacular initial recovery 
desirable. The relapse of vision from 6/12 to 6/36 could also have been due to gravitation 
of residual hemorrhages into the foveal region; nothing was said about the fundus findings. 

The principal aims of long term anticoagulant therapy in partial or impending occlu- 
sions due mainly to sclerotic changes and primary venous disease of the degenerative 
type are: (a) reduction of stress upon the vessel wall to permit as much repair of damaged 
endothelium as possible, and (b) to gain time for efficient collateral formation by lessening 
the danger of secondary thrombus formation at the site of the damaged vessel wall 
keeping a small opening in the original pathway as long as possible. 

Occlusions with a large element of stagnation (disturbance of hemodynamic equili- 
brium) in their pathogenesis may do well with a short period of heparinization, to be re- 
peated whenever the cause for stagnation recurs, or to be combined with ambulatory 
anticoagulant treatment for some time after the initial recovery. 

Bertua A. Kien 





INTRAOCULAR PRESSURE IN PARKINSONISM. By I. Branp. Ophthal- 
mologica, 1957, 133: 53 (Lit. Rev. Ciba, 1958, 3: 69). 


Patients with parkinsonism display, besides Strumpell’s signs of amyostasia, a 
number of autonomic nervous disorders such as salivation, hyperhidrosis, lacrima- 
tion and hypersecretion of sebaceous glands. In addition, polyuria and glycosuria 
develop, and the oculo-cardiac reflex is increased. All these signs indicate a func- 
tional disorder or anatomical change in the diencephalon. The diencephalon 
also contains—presumably in the region of the mammillary bodies—the auto- 
nomic nervous center responsible for regulating the eye. The author has now 
studied the question that immediately suggests itself, namely whether there are 
ophthalmologic symptoms in parkinsonism. 

Examination of 23 patients with parkinsonism of diverse origin showed that 
intraocular pressure was in all cases appreciably reduced, lying between 10 and 
18 mm. Hg. This would seem to be due to the fact that the pathologic process in 
the diencephalon, or the functional disorders caused thereby, also affect the 
centers responsible for regulating intraocular pressure. Furthermore, the function 
of the cortical, striatal, thalamic and hypothalamic pathways is likely to be 
disturbed. Reduced intraocular pressure is thus brought about by the interplay 
of these permanent subcortical influences. No correlation could be found between 
CSF, blood and intraocular pressures. 
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REFRACTION 
DIETARY TREATMENT OF MYOPIA IN CHILDREN 


P. A. GARDINER 
Guy’s Hospital, London, England 


Lancet, 1958, 1: 1152-1155 


Myopic children in general grow more irregularly and mature earlier than 
their fellows. The rate of visual deterioration coincides, in both time and degree, 
with spurts of physical growth. 

Increase in myopia is greater and commoner in children who refuse animal 
protein in their diet than in those whose tastes are more catholic. A nutritional 
problem has been exposed, in that myopic children whose eyes are deteriorating 
eat less food for every pound they increase in weight than do normally sighted 
children and those myopes whose eyes are not deteriorating. The food element 
most noticeably implicated is animal protein. 

The present investigation, of which this is a preliminary report, was based on 
the possibility that rectification of the apparent imbalance of growth and nu- 
trition might diminish the deterioration in eyesight which is seen in most myopic 
children. 


MATERIAL 


The control group consisted of the myopic children seen during a period of 
about six months, at an ordinary school clinic. 

Most of the treated group were children whose parents elected not to have them 
seen at the school clinic but preferred or were advised to make their own arrange- 
ments. (These children were originally seen either at hospital or under the scheme 
provided by the supplementary ophthalmic service.) A proportion, however, 
came from school clinics other than the ones contributing the control group. 
No other selection was made and there were no refusals to attend. The two groups 
appeared comparable in health, in social class, and in the nature of their myopia, 
though precise data on these points cannot be adduced. Known congenital my- 
opes were excluded from both groups. The average height and weight in each 
group showed no bias. 

Refraction was done in all the children in both groups at the outset, six months 
later, and a year later. 

Each child’s diet, as taken at home and at school before treatment began, was 
assessed using standard tables of food composition. The same dietitian examined 
all the children. A diet was then devised to enable the child to take 10 per cent 
of his calory intake as animal protein, the calories being based on the child’s 
natural appetite. No attempt was made to alter the calory intake. Free use was 
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made of calcium caseinate as a supplement for children with an obvious antip- 
athy to animal protein. 

The control group of children was given no dietary advice whatever. 

Throughout the year’s treatment a close watch was kept on deviations from 
instructions. Each child was seen two or three times in the year and the diet 
adjusted to try to keep the balance at the optimum level. 

The change in refraction in the treated group during the year was compared 
with the change in the control group. Some of the controls were under observa- 
tion for two years. It was thought justifiable to use these two annual rates of 
change in the control group as separate observations. 

In the treated group, it was thought unjustifiable to include the second year’s 
changes in those few whose treatment lasted two years, since the first year’s 
treatment could in theory have influenced the refractive changes in the second 
year. The first year’s observation of the controls could not have influenced the 
second year’s findings on refraction. 


RESULTS 


In the control group no significant difference was found in the progress of 
myopia in the two sexes, and the figures are therefore presented with boys and 
girls added together. There was a big difference between the treated and un- 
treated groups, at all ages, in the rate at which the myopia deteriorated. In the 
younger children the deterioration was greater in the controls by 0.5 diopter 
per annum (mean figure). In the older children the process was all but arrested 
in the treated group. Table 1 shows how the eyes of the treated group fared com- 
pared with the controls. The ratio control/treated shows that the more severe 
the myopia at the start of treatment, the greater the difference between the 
treated and untreated groups. But this difference, bore no consistent relation to 
age. 

In Table 2 the figures have been broken down into subgroups according to 
age and degree of myopia at the beginning of treatment or observation. 

Tables 1 and 2 show that the treated children deteriorated more slowly than the 
untreated in every group except at the age of 13 or more in those with the least 
severe myopia. 

The biggest increase in an individual child was 2.3 D in a year in the untreated 


TABLE 1 
Average Annual Increase in Myopia 














| 
—0.25 to —0.9 —1 to —1.9 | —2.0 or more 
as a ee ae | : 
(D) No. of | Change | No. of | Change No. of Change 
children (D) | children (D) children (D) 
Controls | 139 —0.39 98 —0.51 109 —0.60 


Treated 20 —0.17 26 —0.20 45 | —0.18 
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TABLE 2 
Average Increase in Myopia in Treated and Control Patients According to Age 





—0.25 —0.9 | apie <3.9 —2.0 or more 











Age (Yr) man - - . 

| No. of Annual | No. of |} Annual | No. of | Annual 
children change (D) | children change (D) children | change (D) 

5-7 | Control | 10 | -06 | 8 | -—0.72 9 —1.12 
Treated | 5 | —0.32 1 | —0.60 | 3 —0.23 

8-9 | Control | 24 —0.44 18 —0.54 18 —0.53 
| Treated 3 —0.0 6 —0.05 11 —0.22 

| | 
10-11 | Control | 46 } —0.45 | 26 —0.58 32 —0.51 
| Treated | 5 | -0.22 | I ~0.19 12 —0.17 
| | | 

12-13 | Control | 40 | -0.25 | 36 ~0.40 28 ~0.40 
| Treated | 5 —0.04 | 2 | —0.15 14 —0.16 

>13 | Control | 19 | -0.23 | 10 ~0.33 22 ~0.46 

| Treated | 2 | —0.25 | 6 —0.02 5 —0.10 








group and 1.6 D in the treated group. In general the treated group deteriorated 
at about a third the rate of the untreated. 

Table 2 also reveals that the distribution of myopia differed in the two groups; 
there were relatively more severe cases in the treated than in the control group. 
Moreover, in the control group, the more severe the myopia at the beginning of 
the period of observation, the more it progressed. This is an interesting observa- 
tion on its own account, and is not shown in the treated group. 

The object of the treatment was to try to give 10 per cent of the calories as 
animal protein. At the end of the period an assessment was made of the actual 
proportion taken in this form. It proved possible to divide the children into those 
who took up to 8.0 per cent of their calories as animal protein, those who took 
8.0 to 8.9 per cent, and those who took more than 8.9 per cent. 

In three of these four subgroups, those who took the most protein deteriorated 
least, and the average shows clearly that there is a big difference in the change in 
myopia between those children with the highest protein intake and the others. 

The difficulties of controlling a clinical experiment such as this are numerous. 
Myopia develops in a haphazard way; and though the process is most active 
amongst younger children, which may possibly mean that it is most active at its 
inception, new cases are continually arising at all the growing-ages. Since chil- 
dren’s eyes are examined relatively infrequently, it is very hard to establish, in 
a given case, precisely when myopia has begun. In this investigation, so far as is 
known, the estimate of refractive errors was made, in both groups, at a random 
moment in the progress of the myopia, and there should therefore be no differ- 
ence between the two groups in the duration of the disease. 

It is hard to imagine how the group of treated children differed from the un- 
treated in any way which would affect the issue, and even harder to conceive of a 
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common reason for this and for the fact that those who carried out the treatment 
to its full tended to do best. The most likely reason for my findings is that the 
high animal protein intake was beneficial. 

The supporting evidence is in favor of this probability. I have previously 
shown that, compared with normally sighted children, myopic children more 
often refuse animal protein. Moreover, hypermetropia in a growing animal can 
be reduced by limiting the protein content of the diet. 

As already mentioned, calcium caseinate was offered to children whose appetite 
or taste prevented them from taking their animal protein as ordinary food; and 
here again there was considerable variation in the children’s acceptance of the 
treatment and in their response. In the 16 children who consumed the amount of 
calcium caseinate advised, the mean change in refraction was an improvement of 
0.02 D; in the 42 who took some calcium caseinate, the mean change was a de- 
terioration of 0.16 D; and in the 14 who refused to take any calcium caseinate the 
mean change was a deterioration of 0.22 D. 

These figures relate to changes in six months, and represent an extension of the 
work already described. Many of these children were not included in the other 
results because a year’s treatment had not been completed. The trend here is 
clear, and the deterioration of 0.22 D in six months in the worst group is com- 
parable with that of the worst in the main treated group who deteriorated 0.32 
D in a year. The deterioration in the calcium caseinate treated group was in fact 
rather worse—as one would expect, since they were put on calcium caseinate 
because their protein intake, even on the diet, was too low. 

Arising out of the main investigation various subsidiary results have been ob- 
tained. These show that milk plays an important part in the control of myopia 
and that some part is played by the vegetable protein intake. 

All these findings need further elaboration, but they are strongly in favor of a 
dietary influence on the course of myopia in growing children and adolescents. 
It is certainly possible that the balance of the diet, and not the animal protein 
content, may be a factor, since it has been radically changed by the treatment. 
However, it is impossible to establish this without a rigid control of both car- 
bohydrate and fat intake. 
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THERAPEUTICS 
THE OCULAR COMPLICATIONS OF CHLOROQUINE: THERAPY 


H. E. Hoxpss anp C. D. CALNAN 
Royal Free Hospital, London, England 
Lancet, 1958, 1: 1207-1209 


Visual disturbances due to synthetic antimalarial drugs have been known since 
Reese and Chamberlain and Boles reported corneal edema in American airmen 
who complained of blurred vision and halos while taking prophylactic mepacrine 
in suppressive doses. Their cases were exceptional among the large numbers to 
whom the drug was administered in this way, and these workers regarded them 
as a manifestation of idiosyncrasy, producing only a transient corneal disturbance 
which disappeared as soon as the drug was withheld. 

A more durable effect on vision was noted by Ida Mann in workers engaged in 
the manufacture of mepacrine and in whom the severe blurring of vision was 
absent; but in her cases halos were apparent from a deposit in the superficial 
layers of the cornea which was seen by slit-lamp microscopy to consist of fine 
yellowish dots. This she believed to arise from direct contamination of the cornea 
by the mepacrine dust in the atmosphere of the works, and it and the symptoms 
were seen to subside in the affected persons when they were withdrawn from 
this work. 

In recent years the efficacy of such drugs, particularly chloroquine, in the 
treatment of some other diseases (notably lupus erythematosus and actinic 
dermatitis) has led to their empirical use in higher dosage, with which visual 
symptoms tend to develop more often. Bleil has reported from the United States 
the transient appearance of opacification of “the subepithelial layers and Bow- 
man’s zone”’ of the cornea, producing partial blindness as one of a group of severe 
symptoms in a patient under treatment with amodiaquine for lupus erythema- 
tosus, a finding which, from the description given, may be compared with the 
cases of corneal edema reported by American workers in 1946 and referred to 
above. 

Here we draw attention to a more insidious and less transient condition result- 
ing from the administration of chloroquine; it develops after an interval and on a 
dosage which shows considerable individual variation; it consists of visual dis- 
turbance associated with halos suggesting congestive glaucoma and characteristic 
deposits in the corneal epithelium. The details of the condition have been deter- 
mined after the examination of 30 patients to whom chloroquine was being 
administered in various dosages and on different clinical indications. 

The spontaneous perception of halos around lights was the presenting symptom 
in only 3 cases. It was complained of by the patient who originally came to our 
attention and by only two others, and in all of them it occurred in special cir- 
cumstances likely to demonstrate this diffraction effect—i.e., while driving at 
night. The appearance may be mimicked by causing the patient to view a naked 
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light through a thin film of lycopodium powder, a test which is commonly used 
in ophthalmologic practice to identify halos of corneal origin, and when this was 
displayed to the patients under investigation three of them commented subse- 
quently that they had become aware of seeing such halos. Although pathogno- 
monic of such a corneal disturbance as is seen in these cases this symptom is 
clearly one which calls for a degree of perception which is not universal. 
2xamination of 28 patients by slit-lamp microscopy showed corneal changes in 
22; but the apparent correspondence between this number and those complain- 
ing of symptoms is misleading because of the nine cases who were asymptomatic 
five showed changes, severe in some of them; and among the 19 with symp- 
toms no such changes were seen in four. It is therefore evident that the com- 
plaint of some general visual disturbance is an unreliable guide to the presence 
of the corneal changes which are characteristic in treatment with these drugs. 

The changes ween were of several types, but all were confined to the epithelium 
of the cornea, with slight changes in the stroma immediately underlying Bow- 
man’s membrane in a few. In the first case which presented, the appearance was 
that of an irregularly curved whitish line of deposit in the corneal epithelium, 
concentrated maximally just below the pupil and with white dots of deposit 
scattered irregularly over the corneal surface. Eight other cases showed this 
type of change, the line in some of them having taken on a yellowish pigmenta- 
tion. In a further six cases the widespread white dots were present with a fainter, 
but more regular, aggregation into curved lines in the same position, an appear- 
ance resembling the lines of force of a magnetic field. In the remaining seven 
cases the white dots alone were visible at the first examination. Other cases 
illustrate the appearance in the patient infested by Clonorchis sinensis, in whom 
they were clearest. This appears to be the early stage of the keratopathy because 
it was seen to progress to the second type of change illustrated in two cases 
examined after a period of treatment, and in one further case this change was 
seen to progress to the complete picture with yellowish pigmentation of the sub- 
pupillary line. In addition there were three cases in which this fully developed 
change regressed after the cessation of treatment, in two of them with the com- 
plete absorption of deposits. 

Apart from this picture, which we regard as typical of the condition, there have 
been other associated epithelial changes in the form of irregular limbal deposits 
(two cases) and small maculae (five cases), sometimes in association with the 
typical picture and in other cases appearing separately, but in all of them in 
cases which at some time showed the typical change. Pigmented maculae in the 
epithelium were seen in two patients who had ceased treatment and had origi- 
nally presented a linear deposit. 

The gradual evolution of these changes during chloroquine treatment and the 
more gradual recession seen in some cases when treatment has been discontinued 
make it fairly certain that they arise as the result of treatment with chloroquine. 
The time needed for their evolution and the relationship to the dosage used are 
still uncertain, partly because regular observation of all of these patients, drawn 
from a wide area, has been impossible, but also, we are sure, because individual 
reactions to the drug vary so widely. 
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The precise nature of these changes, therefore, their permanence, and their 
relation to dosage and duration of treatment, as well as the range of compounds 
by which they may be expected to be produced, are still uncertain, and further 
investigations are being undertaken to elicit answers to these questions; but at 
least one case which we have under observation indicates that they may lead to 
continued loss of visual acuity, and for this reason we have thought it wise to 
point out the need for careful ocular supervision during treatment with these 
invaluable drugs. 


Comment: Within recent years choroquine and plasmaquin have had widespread trial 
in the therapy of arthritis. Recently they have been employed for their nonspecific action 
in uveitis. Hobbs and Calnan have properly called attention to the insidious corneal 
edema produced by the use of chloroquine. A visual disturbance is produced which is 
usually associated with halos suggesting congestive glaucoma. The patient may complain 
of blurred or misty vision or actually describe colored rings around lights. Slit lamp exami- 
nation will disclose the characteristic deposits in the cornea and epithelium. Many patients 
who are on chloroquine will show these changes without visual symptoms. The condition 
clears when the drug is stopped, but it may take several weeks for this disappearance. 
There appears to be considerable individual variation and susceptibility to this change 
and to the dosage which is required to produce this corneal edema. The present reviewer 
has seen this change in patients on chloroquine or plasmaquin for arthritis and uveitis. 
It is important that ophthalmologists be aware of this possibility so as to not be misled 
concerning the disturbances in vision which may develop following the use of these agents. 

It has been known for some time that a superficial corneal edema may appear in sus- 
ceptible individuals when on other antimalarial agents such as atebrine (or quinacrine) 
as has been described by Chamberlain and Boles in 1946 and by Reese also in 1946. As 
with other antimalarial agents, the edema appears to be limited to structures in the region 
of Bowman’s membrane, i.e. the basal layer of the epithelium and the superficial zone of 
the stroma. The cornea does not stain with fluoroscein. There may be impairment of 
visual acuity but no signs or symptoms of inflammation. The exact mechanism by which 
these changes are produced has not been determined. 

IrvinGc H. Leopotp 


THE DANGERS OF OPHTHALMIC CORTICOSTEROIDS 


Puiuip P. Exxis 
State University Iowa College of Medicine, Iowa City, Iowa 
J. Iowa M. Soc., 1958, 68: 355-357 
At the University Eye Clinic during the past few years, a number of patients 


have been seen who suffered severe complications from the promiscuous use or 
misuse of corticosteroid ophthalmic drops and ointments. The incidence has 





of | 
dis 
Sy: 
the 
wil 
tio 


for 


ca 


ul 


f 
sf 
h 


r 





CLINICAL PRACTICE 539 


been great enough to justify a strong plea to physicians to re-evaluate their use 
of ophthalmic corticosteroids. 

The corticosteroids are a very valuable group of drugs in the treatment of eye 
diseases. They reduce or inhibit the inflammatory response of the ocular tissues. 
Systemically administered, they affect the entire eye, whereas topically applied, 
they affect only the lids, conjunctive, cornea, iris and ciliary body. This paper 
will be confined to the dangers in the misuse of the topically-applied medica- 
tions. 

Local cortisone therapy in the eye is effective in: 

(1) Iritis and iridocyclitis (nongranulomatous forms; occasional granulomatous 
forms). 

(2) Allergic conjunctivitis. 

(3) Episcleritis and anterior scleritis. 

(4) Interstitial keratitis. 

(5) Phylectenular conjunctivitis and keratoconjunctivitis. 

(6) Acne rosacea keratitis and keratoconjunctivitis. 

(7) Vernal conjunctivitis. 

(8) Marginal corneal ulcers (sensitivity reactions). 

Local corticosteroid therapy in the eye is ineffective, and thus is contraindi- 
cated in: 

(1) most corneal ulcers; (a) herpes simplex (dendritic ulcers), (b) other viral 
ulcers, (c) fungus ulcers, and (d) bacterial (except hypersensitivity) ulcers. 

(2) Corneal abrasions. 

(3) Viral conjunctivitis. 

(4) Bacterial conjunctivitis. 

(5) Most granulomatous iritis. 

Because of the common symptomatology and because of the physician’s lack 
of time and special equipment, there is a tendency, too frequently, for him to 
prescribe an ophthalmic product containing an antibiotic (often in doses too 
small to be effectual) and one of the corticosteroids. In doing so, the doctor fol- 
lows the advice of a detail man, whose sales talk has been something like this: 
“Tf it’s an iritis, the cortisone will take care of it. If it’s a conjunctivitis, it’s 
either bacterial, allergic or viral. The bacterial type will be managed by the 
antibiotic, and the allergic by the corticosteroid. Nothing will help a viral con- 
junctivitis, anyway.” 

Although there is some truth in such statements, they constitute a highly 
dangerous working hypothesis. There is no panacea for the treatment of red 
eyes. Moreover, there may be severe danger in treating any infectious process 
or corneal disease of the eye with corticosteroids. 

Conjunctivitis is usually recognized by most practitioners, and it can and 
should be treated by them. However, to differentiate bacterial, viral and allergic 
cases is sometimes quite difficult without smears and cultures. The onset, expo- 
sure, appearance and course of the disease all help in the making of a differential 
diagnosis. 

Then, granted that the physician can make this differential diagnosis, the 
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question arises, ‘Why should one use corticosteroids?” In the acute allergic 
reaction, corticosteroids are, of course, the treatment of choice. But in the chronic 
allergic case of conjunctivitis—a condition which is diagnosed far more often 
than it actually occurs—it is far better to determine the allergen than merely 
to inhibit the eye’s reaction to it. Frequently, the origin of the allergy can be 
discovered—either by the patient or by the allergist—if the patient is left off 
cortisone. Also, we have seen at least one case in which the patient had an 
allergic reaction to the cortisone drops. 

In bacterial conjunctivitis, there is no justification for using any corticosteroids. 
The treatment should consist of the proper antibiotics—determined, if possible, 
by sensitivity tests. But such tests are not always practical, and most cases of 
conjunctivitis will subside following treatment with any of a number of anti- 
biotics. There is no more reason for using corticosteroids along with the anti- 
biotics in the treatment of bacterial conjunctivitis that there is for using such a 
combination in treating acute bacterial infections elsewhere in the body. Corticos- 
teroids inhibit the defensive mechanism, and if the antibiotic were ineffective or 
only partially effective, the bacterial infections could actually be spread. 

If the conjunctivitis has been produced by a virus except for some of the larger 
virus such as trachoma, lymphogranuloma venereum, etc., no antibiotic will be 
effective except as a means of controlling secondary infections. The body’s 
defensive mechanisms are needed for combatting the infection, and it is there- 
fore important that one should not use local corticosteroids. Secondary keratitis 
may result from the treatment of viral conjunctivitis with corticosteroids. 

The most serious misuse of the corticosteroids is in the treatment of corneal 
infections. The etiology of a corneal ulcer is most difficult to determine in many 
instances. Cultures are frequently negative, and the appearance of the lesion is 
often atypical. Since the cornea is avascular, its defensive mechanism is less 
efficient than are those of other parts of the body. Therefore, any inhibition of 
this mechanism is fraught with danger. 

The treatment of choice in bacterial corneal ulcers is the correct antibiotic or 
antibiotics. Corticosteroids, although they relieve the pain and decrease the 
edema and cloudiness of the corneal tissues, actually promote the spread of the 
ulcer. Experimentally, it is true, corticosteroids do not affect corneal ulcers 
adversely, if the proper antibiotic is employed. But again, one cannot be certain 
of the antibiotic unless he has run sensitivity tests against the cultured organism. 
It would seem, therefore, that one should employ antibiotics alone, since by doing 
so, one at least runs little chance of harming the eye. 

Corneal ulcers from virus or fungus infections are aggravated by the use of 
corticosteroids, either alone or in combination. A rapid spread can occur following 
their use. In experimental studies, it has been repeatedly found that the prog- 
nosis with no treatment is better than the prognosis with corticosteroid therapy 
alone or with combined corticosteroid and antibiotic treatment. In this clinic, 
we have seen actual perforations of the cornea following prolonged corticosteroid 
therapy in viral ulcer cases. Sadly enough, however, the patient and his physician 
have been misled, since subjectively the eye felt better, and there was less swelling 
of the tissues and considerably less necrotic tissue visible. 
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As I have said, the corticosteroids are valuable in the treatment of nongranulom- 
atous iritis and some forms of granulomatous iritis. But in some of the granulom- 
atous forms—tuberculous, luetic, toxoplasmic, etc.—corticosteroids are contra- 
indicated, since they can promote the spread of the disease by repressing the 
normal defensive mechanism. Therefore, unless one has eliminated certain of 
the granulomatous diseases, the use of cortisone is unwarranted, and indeed it 
can be quite dangerous. 


WHEN SHOULD OPHTHALMIC CORTICOSTEROIDS BE USED? 


Unless the doctor has a special interest in ophthalmologic problems and is 
able to differentiate the above described conditions, he would do well to avoid 
ophthalmic corticosteroids altogether. Furthermore, antibiotic-corticosteroid 
products confer a false sense of security. I certainly believe that the nonspecialist 
is qualified to treat conjunctivitis, corneal injuries, corneal foreign bodies, etc., 
but I feel that he should employ antibiotics alone. I should advise his using 
corticosteroids only when an acute allergic reaction is present. 


Comment: There is no substitute for specific etiologic diagnosis in the management of 
ocular disease. When in doubt, it is tempting to use steroids for a trial period. This is 
another temptation which must be resisted. The indications for steroids in ophthalmology 
have been well established by experimental and clinical trial. Steroids should not be used 
simply because the ophthalmologists knows nothing else to do. 

Irvinc H. LEopoip 


EFFECT OF FUNGISTATIC AGENTS ON CORNEAL INFECTIONS 
WITH CANDIDA ALBICANS 


JEROME A. MONTANA AND THEODORE W. SeERy 
The Research Department of the Wills Hospital, Philadelphia, Pennsylvania 
A. M. A. Arch. Ophth., 1958, 60: 1-6 


Intercurrent fungal infections are now a frequent and often serious complica- 
tion of therapy with antibiotics and corticoids. Ophthalmologists have reported 
cases of fungus keratitis complicating treatment of corneal lesions with cortisone 
and broad spectrum antibiotics. Experimentally Ley has shown that rabbits 
given cortisone subconjunctivally had a much higher infection rate when the 
cornea was inoculated with various fungi, including Candida albicans and A sper- 
gillus terreus. C. albicans infection rates were also increased when oxytetracycline 
was used. 

The increasing probability that fungal infections may complicate various 
ophthalmologic conditions makes it advisable to study the possible prophylactic 
and therapeutic effects of the newer antifungal agents. This work was, therefore, 











542 SURVEY OF OPHTHALMOLOGY 


undertaken to determine the ocular toxicity, ability to penetrate the ocular tis- 
sues, and therapeutic possibilities of nystatin and amphotericin B, two of a new 
group of fungistatic agents, in experimental corneal infections of rabbits with C. 
albicans. Solutions of nystatin and amphotericin B for penetration studies and 
therapeutic application were prepared in different ways. Nystatin was prepared 
in an ointment form by dissolving the sterile powder in propylene glycol and 
adding the mixture to an ointment base. This preparation was instilled into the 
lower conjunctival cul-de-sac and directly onto the cornea. Nystatin was also 
used in suspension in physiologic saline. Amphotericin B, which is water soluble, 
was dissolved in five per cent glucose and used locally, subconjunctivally, and 
intravenously. 

The intraocular penetration of and tolerance for nystatin and amphotericin B 
in the rabbit were investigated for three methods of administration: (a) topical 
application to normal unabraded and mechanically abraded corneas of both 
ointment and instilled drops, (b) subconjunctival injections, and (c) intravenous 
injections (amphotericin B only). Albino rabbits of average weight (2.5 kg.) were 
used in all the experiments. The intracorneal injections were given with a sterile 
27 gauge needle and a tuberculin syringe. The animals were anesthetized with 
pentobarbital administered intravenously and tetracaine administered locally 
to facilitate the giving of the intracorneal injections. 

From the data obtained as a result of these experiments, it appears that 
nystatin and amphotericin B act prophylactically and that they can prevent 
infection with C. albicans when it is first introduced in doses of about 10° viable 
cells. To produce this effect, they should be given during the latent period or 
very early in the course of the infection. Amphotericin B, in the concentration 
used, was nontoxic to ocular tissues when applied locally, subconjunctivally or 
intravenously. Nystatin, on the other hand, was injurious when given subcon- 
junctivally but not when given topically. Neither drug penetrated into the 
aqueous humor from the sites at which they were applied, in amounts detectable 
by the method used. 

C. albicans infections produced experimentally according to a standardized 
procedure could be positively inhibited with either nystatin or amphotericin B 
if treated early enough and by the proper route of administration. Infections 
with C. albicans were much more easily established and ran a more fulminating 
and extensive course when they were preceded by treatment with prednisolone. 
The effect of steroid therapy in enhancing subsequent infections, which lasted 
for as long as two weeks in these experiments, is interesting and should be investi- 
gated further. 


Comment: Ophthalmologists are quite interested in agents which will be able to over- 
come fungus infections of the cornea and intraocular structures. Therefore, this contribu- 
tion by Montana and Sery demonstrating two effective fungustatic agents, namely, 
nystatin (Mycostatin) and amphotericin B (Fungizone) has potential clinical importance. 
These investigators have demonstrated a safe topical dosage for these agents which when 
employed in this concentration are able to inhibit the development of fungus infections 
of the cornea as well as stop the progression of early infections. Both of these agents were 
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able to have beneficial experimental therapeutic effect when applied topically. Neither one 
was successful when administered subconjunctivally, but amphotericin B could produce 
its fungistatic action when administered intravenously. These studies dealt with corneal 
infections. 

Dr. Choi of the same laboratory has made the following observations concerning intra- 
ocular fungus infections. When the fungus Candida albicans is injected into the vitreous, 
the eye goes rapidly downhill with acute, severe inflammation. Therapy with the anti- 
fungal agents fungizone or amphotericin B intravenously or subconjunctivally fails to 
control this type of infection. When the fungus is introduced into the anterior chamber, 
the infection again is overwhelming and the eye goes rapidly into disintegration. Therapy 
with fungizone intravenously or subconjunctivally failed to control such intraocular 
infections. 

When fungizone has been introduced directly into the anterior chamber, as 12.5 gammas 
per injection, or into the vitreous in the same dosage, a definite toxic uveitis occurs with 
considerable destruction of the anterior segment and of the retina respectively. Smaller 
doses produce less damage but none of these doses control Candida albicans infections of 
the vitreous unless innoculum of organisms is very small. 

When the fungus is introduced into the choroid and the eye is observed, most of these 
eyes eventually quiet within six to eight weeks. A localized focus of the infection may be 
seen at the end of this time. Following such injections of the choroid occasionally one sees 
hemorrhages in the ciliary body and a rather rapid atrophy of the ciliary body can occur 
with marked dispersal of pigment. When the organism is placed in the anterior chamber, 
one can actually demonstrate the invasion of the lens capsule by the multiplying fungi. 

When the organism is placed in the sclera, the sclera shows a marked reaction but this 
does not break through the choroid into the retina. 

When the organisms are placed in the choroid and the eye is treated with steroids, the 
infection becomes a fulminating one. The choroid in the initial stages becomes quite thick 
and the infection becomes overwhelming very shortly thereafter. 

Optic neuritis has been seen after intrachoroidal injections of candida in experimental 
animals. 

Intravenous fungizone when used 24 hours after inoculations to choroid shortens the 
recovery period by many weeks. There was some benefit if therapy is not instituted for 
three to six days after experimental] intrachoroidal injections. 

Accompanying histologic studies of Montana and Sery have demonstrated that the 
method of administration of these fungistatic agents failed to control the corneal infections 
when they had broken through Descemet’s membrane into the anterior chamber. Their 
studies did not include the tolerance of the eye for intracameral injections of either of 
these agents. It is possible that such an approach might afford better results in the pres- 
ence of intraocular infection than those obtained by topical and intravenous administra- 
tion. 

Obviously further studies with these agents and new fungistatic agents are necessary. 
It is also imperative that ophthalmologists be able to recognize intraocular as well as 
corneal fungal infections early for therapy will have the best chance of success when ad- 
ministered early in the course of infection. The index of suspicion should be particularly 
high in patients who are receiving steroid therapy postoperatively and for ocular inflam- 
mations which cannot be diagnosed etiologically. 


Irvine H. Leopoip 
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COMPARATIVE TESTS ON THE BACTERICIDAL EFFECT OF 
CERTAIN ANTISEPTICS AND ANTIBIOTICS 


Matti KAIvONEN 
Helsinki, Finland 
Acta ophth., 1958. 36: 546-555 


Comparative tests were made to determine the bactericidal effect of certain 
substances that may have prophylactic value in blennorrhea of the newborn. In 
inflammations of the eyes of the newborn, the gonococcus is now rarely encoun- 
tered, whereas the relative importance of other bacteria has increased. This 
investigation was therefore carried out with the eight species of bacteria con- 
sidered to be those most commonly found in this condition. These are Micrococcus 
pyogenes, var. aureus; Escherichia coli; Klebsiella sp.; Pseudomonas aeruginosa; 
Streptococcus hemolyticus; Streptococcus pneumoniae; Neisseria gonorrheae; and 
Hemophilus influenzae. 

The silver compounds tested were silver nitrate, silver acetate, argyrol and 
silver borate in the form of a 1 per cent Dulcargan solution. Among the newer 
disinfectants, a quaternary ammonium compound marketed in Finland under 
the trade name of Amisept, was also tested. Silver nitrate and silver acetate 
were equal in effect and when used in aqueous solution were very strongly bac- 
tericidal. In the presence of chlorides and proteins, however, much of their 
efficacy was lost. Evidently, the chlorides and proteins in the lacrimal fluid as 
well as on the surface of the conjunctiva quickly bind these substances into 
ineffective compounds. The 1 per cent solution of silver nitrate used in Crédé’s 
prophylaxis is capable of destroying the bacteria that may be present in a 
healthy eye at the time of application provided that the instillation is carefully 
performed so that the solution spreads rapidly down to the conjunctival fornices. 
A disadvantage of silver compounds is their irritating effect on the eye. Dulcargan 
and argyrol are not effective enough for use in prophylaxis. Amisept is a potent 
bactericide and is more effective in the presence of chlorides and proteins than 
is silver nitrate. For this reason it is probably superior in effect and time of action 
to 1 per cent silver nitrate when dropped into the eye even in a weaker solution. 
Being a surface active substance, Amisept spreads well into the conjunctival 
fornices. It seems to be only mildly irritating, so that the danger of secondary 
infection is no greater than normal. All the quaternary ammonium compounds 
are stable in aqueous solution and their stability in storage is better than that 
of silver salts. 

The comparative bactericidal potency of the most common antibiotics— 
penicillin, Aureomycin, Achromycin, Terramycin, Chloromycetin, and Nebacetin 
—was tested against two strains of each of the same eight species of bacteria. 
The strength of the penicillin solution used was 10,000 international units per 
milliliter; the other antibiotics were used in the concentrations generally used 
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for the eye drops of the respective manufacturers. If the bacterium tested was 
sensitive, 15 seconds’ exposure was adequate, but even one hour’s action was not 
enough to kill resistant bacteria. Gonococci, pneumococci and hemophili were 
sensitive to all the antibiotics, and penicillin was also effective against one of 
the strains of streptococci. Staphylococci, E. coli, klebsiella and pseudomonas 
were resistant to all the antibiotics tested. 

A study made with two bacterial strains does not give a correct picture of the 
effect of antibiotics, because the sensitivity of different strains to antibiotics 
varies greatly. A tabulation of the results of resistance determinations made by 
the State Serum Institute was therefore made, listing 50 to 100 strains of each 
bacterium. Pneumococci and hemophili were generally sensitive bacteria, show- 
ing resistance only to streptomycin. The other bacteria had a remarkably high 
percentage of resistant strains. In particular, more than 50 per cent of the staph- 
ylococci were resistant to all antibiotics other than Chloromycetin, to which 
only 25 per cent showed resistance. Statistics indicate that the staphylococcus 
is definitely the most common bacterium today in inflammations of the eyes of 
newborn infants. Since the antibiotic solution in the bactericidal tests was unable 
to kill resistant bacteria even when the time of action was one hour, it appears 
probable that antibiotics are not effective as prophylactics, especially when 
given in one application. Moreover, the risk of sensitization to antibiotics should 
be taken into consideration, because, if they were widely used as prophylactics, 
every child would be subjected to this risk at birth. In addition inadequate 
dosages readily lead to the development of new resistant strains. Consequently, 
antibiotics should not be used without serious reason for prophylaxis, but should 
be kept for therapeutic use only. 


Comment: In this careful study Kaivonen has pointed out the limitations of antibiotics 
for prophylactic sterilization of the conjunctival cul-de-sac. The objection to the use of 
antibiotics include the high proportion of resistant bacterial strength, the possibility of 
inducing hypersensitivity, the necessity of repeated applications of bacteriostatic anti- 
bioties in order to have an effect, and the possibility of inadequate dosage resulting in the 
encouragement of resistant strains of bacteria. The investigator appears to be correct in 
pointing out the potential value of antiseptics for prophylaxis, particularly in the new- 
born. These are effective agents, particularly if one chooses those which are able to act in 
the presence of chlorides and proteins, and the quaternary ammonium compounds there- 
fore seem to have an advantage over silver compounds. Ophthalmologists would do well 
to direct their attention to these bacteriocidal preparations rather than resorting to the 
use and abuse of antibiotics. 

Irvine H. LEoproip 
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TRYPSIN THERAPY IN OPHTHALMOLOGY 


O. LigGu 
Ophthalmologic Department of the City Hospital in Neukélln, Germany 
Klin. Monatsbl. Augenh., 1958, 132: 486-497 


The author used trypsin therapeutically in 61 patients with disease of the 
eyes and adnexa. Fifty milligrams of dry powder was usually dissolved in 9 cc. 
of isotonic sodium choride solution which was then was heated to 37°C. and 3 
ec. which contained about 16 mg. of the enzyme, were applied as ophthalmic 
bath. The bath was prescribed for 20 to 30 minutes repeated 2 to 3 times daily. 
The eye bath was applied in such a way that large portions of the cornea and 
conjunctiva were exposed to the the trypsin solution. To increase the hyperemia, 
the eye bath was often combined with red light irradiation for 10 minutes with the 
aid of a mydriatic, and an antibiotic was administered in a watery solution. 
After treatment the eye was covered with a dressing. A proprietary synthetic 
cocaine tartrate (Psicaine) was given occasionally to prevent a burning sensation 
during the eye bath and a short time thereafter. Of the 61 patients, 21 had herpes 
corneae, 1 had chronic follicular conjunctivitis, 11 had epidemic keratoconjunc- 
tivitis, 2 had recurrent erosion, 6 had refractory erosion after injury, 1 had fila- 
mentary keratitis, 2 had trophically conditioned superficial keratitis, 7 had ulcer 
of the cornea, 4 had stenosis of the lacrimal passages and 6 had other conditions. 

Of the 21 patients with herpes corneae, 17 had dendritic keratitis and healing 
resulted in 13 of them after a relatively short time, so that scraping off the cornea 
or cauterization was required for only 2 patients. The advantage is considered 
to be slight scar formation. The results of treatment in the 11 patients with 
epidemic conjunctivitis showed that involvement of the cornea may not be pre- 
vented even by three daily eye baths using trypsin and early institution of this 
therapy. The trypsin exerted a favorable effect by dissolving the fibrinous coating 
of the conjunctiva. Recurrent and refractory erosions after foreign body injuries 
responded favorably to the treatment. The filamentary keratitis did not heal, 
but the epithelial shreads were reduced. A superficial keratitis which occurred on 
old scars and an inflammation of the cornea in an eye which was severely im- 
paired by an endothelioma healed within 6 days. The trypsin baths accelerated 
the cleansing of the corneal ulcers by the digestion of devitalized tissue. Irrigation 
of the lacrimal passages with trypsin solution did not remove the stenosis of 
these passages. After repeated probing and irrigation, the lacrimal passages, 
however, became permeable in a 29 year old woman who had undergone Totis’ 
operation and in whom a postoperative occlusion had resulted from either a 
fibrinous agglutination or from a blood clot. The epiphora disappeared. 

Trypsin was well tolerated. It proved particularly effective against inflamma- 
tory processes of surface layers of the cornea and conjunctiva. It may be assumed 
that in virus infections, and particularly in those of herpes type, the causative 
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agent becomes inactivated and yields to enzymatic decomposition. In conditions 
of different origin a favorable effect of trypsin was revealed by the disintegration 
of both necrobiotic tissue and fibrin. Also, this was shown by its inhibitory effect 
against bacterial toxins and substances which antagonize the antimicrobial action 
of penicillin (penicillinase). Thus, the normal healing process was supported. 
Trypsin is not a bactericide, and, therefore, chemotherapy and administration of 
antibiotics were not omitted in patients with bacterial inflammations. Although 
trypsin was applied as a rule in the form of eye baths, it was also administered 
occasionally by subconjunctival, intraocular and intragluteal injection and was 
used for irrigation of the lacrimal passages and abscess cavities. 


Comment: Lieg] has demonstrated that trypsin can be used for debridement in the 
presence of corneal disease. It appears according to these results to be effective in a 
variety of corneal infections. When fibrin and desoxyribonucleoproteins are removed from 
an infected area, the bacteria in the walls of the site are made more susceptible to the 
action of humeral chemotherapeutic or antibiotic agents. The phagocytic activity of 
leukocytes in purulent collections has been shown to be considerably enhanced by the 
depolymerization of desoxyribonucleoproteins by Johnson in 1950. Park and Miller dem- 
onstrated that varidase was effective in controlling the discharge and infection of eye 
sockets, and it has also been employed as a method of debridement of corneal ulcerations. 
These results by Liegl suggest that trypsin can be used effectively in the same manner. 
Both varidase and trypsin are agents capable of considerable toxicity and irritation. It is 
essential that when they are employed they be used in a dosage which will not produce 
irreparable damage to normal tissues. It would be helpful to have studies which demon- 
strate that trypsin in the dosage recommended by Lieg] is not harmful to the normal eye, 
that the agent is selective in destroying abnormal undesirable tissue. It would also be 
helpful if the same experiment on virus infections could be repeated in the experimental 
animal and the beneficial action of trypsin in herpetic lesions demonstrated in controlled 
studies. 


Irvine H. LEopotp 
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OCULAR TRAUMA 
ROLE OF THE OPHTHALMOLOGIST IN ACUTE TRAUMA 


Rosert Wyatt DocKERY 
Louisville, Kentucky 
J. Kentucky M. A., 1958, 58: 449-452 


Approximately one-half of all uniocular blindness and one-fifth of all bilateral 
blindness is due to accidents. Two to two and one-half per cent of all battle 
casualties in World War II were ocular. This seems rather high, especially since 
the eye only occupies 1475 of the exposed body surface. Injuries that are minor 
to other parts of the body are often sufficient to permanently destroy the eye. 


BURNS 


Burns can be thermal, chemical, or radiational. The severity of burns is deter- 
mined by (a) The nature of the material, (b) its physical state, whether gas, 
liquid or solid, (c) its solubility into the cornea, (d) its concentration, and (e) its 
duration of contact with the eye. The chemical reaction with the corneal tissues 
may be a denaturing of (a) the proteins, (b) the polysaccharides or (c) lipoids. 
The latter three result from an extreme pH, chemical binding or an inactivation 
of the enzyme. 

Thermal Burns. Thermal burns may be of either the flame or the contact type. 
Pathologically, they are similar. The first, however, usually involves the lashes 
and lids unless the heat is intense and prolonged. The second involves the eyes, 
as seen in hot water splashes, hot tar, hot lead, or flying ashes. 

Tissue reactions from thermal burns are in three categories: (a) mild cases 
(first degree), with simple hyperemia of the skin and capillary dilatation with 
edema following; (b) intermediate burns (second degree), which are followed by 
necrosis of the outer layers of skin. The important feature here is an initial vaso- 
constriction, followed by an intense capillary dilation and then permeability and 
maximal leakage from small vessels; and (c) higher temperatures (third degree) 
produce rapid coagulation necrosis and charring of tissues. 

Treatment depends upon the degree of injury. Superficial burns will require 
only protection from contamination and further injury, administered by first- 
aiders or physicians. Whole thickness burns demand a new covering with 
grafted skin. The earlier this is done, the better the outlook. First, the burned 
areas are cleansed of all foreign material. A parasympatholytic drug may be 
needed to relieve ciliary spasm and Pontocaine (one-half per cent) will help 
locally to relieve eye pain. Should the cornea be damaged, antimicrobial agents 
such as bacitracin and also steroids should be used. Fingering of the injured 
tissues by nurses and physicians must be kept to a minimum. 

Chemical Burns. Chemical burns may be due to acids, alkalis or organic irri- 
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tants. Acid burns are quickly buffered by the protein of the eye; they coagulate 
their own protein barrier on contact and as a rule show an immediate and sharp 
demarcation of their extent. The clinical course is usually predictable within a 
few hours after injury. 

Alkali Burns are much more serious because of their proteolytic character. 
The end products of alkaline burns are alkaline and this is augmented by the 
alkalinity of the tears, therefore, erosion keeps progressing into deeper tissues. 
The severity of the burn will be determined by the alkali concentration and dura- 
tion of contact. The use of acid neutralization is condemned, as it will further 
damage tissue metabolism and creates delay in serach for treatment facilities. 

Organic irritants such as brake fluid, usually cause mild edema of the conjunc- 
tiva and corner, and although quite painful, are not likely to produce deep 
seated damage. 

Treatment of chemical burns begins with immediate and extensive irrigation 
with water, saline, or any bland and safe solution. In severe cases this should 
be done every few minutes for several hours. The cleanliness of the particular 
solution used is not as important as the dispatch with which it is applied. Follow- 
ing this, treatment is the same as for thermal burns except that steroids are 
stressed to discourage both neovascularization and post-traumatic inflammation. 
A glass rod (coated with soft paraffin) may be passed around the fornices to 
discourage symblepharon formation when appositional surfaces are burned. 
Some like the plastic conformers for the same purpose. Both have questionable 
results. 


RADIATION BURNS 


Radiational burns may be divided into two categories: (a) Flash burns, which 
give a thermal type injury due to absorption of a large amount of radiant energy 
in a short period of time. This type seldom affects the eyes to a serious degree, 
the lids absorbing the effect. (b) Burns which involve a smaller concentration of 
energy over a longer period, as solar burns. Here, superficial structures are not 
affected since the head is rapidly turned aside when discomfort is felt. But if 
intensity of the radiation is below the pain threshold, allowing longer exposure 
with accumulative effect, then the lens and retina may suffer damage, as in 
eclipse blindness. Here, temporary to permanent central scotomas may follow. 
The central area is especially involved because the optical system of the eye con- 
centrates incident light on the macula. Absorption of infra-red rays is responsible 
for the lens opacities such as glass blowers cataract. 

In any atomic explosion there are two types of radiation: (a) penetrating, due 
to gamma rays and neutrons, and (b) local radiation from beta and soft gamma 
rays. Eye tissues are not the most sensitive to these radiations. 

Injuries by radiation are diagnosed on the basis of history. The patient com- 
plains of some photophobia and examination may show ciliary injection and/or 
punctate corneal or conjunctival staining. Treatment consists of scopolamine 
(one-fourth per cent) and cortisone locally, double eye tie, rest and sedation. 
Late manifestations of radiational burns are not within the scope of this paper. 
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CONTUSIONS 


Contusions are impacts from blunt force, as in a fall or collision with the pro- 
verbial door knob. These vary from the simple black eye to complete disorganiza- 
tion of the globe. Should the injury be mild we call it a concussion, which js 
described as a reversible injury. In contusion then, we should expect to find the 
tissues bruised and disorganized, with perivascular hemorrhage seen macro- 
scopically. No break is present in the surface continuity. 

Clinically, the most dramatic lesions seen immediately after a severe contusion 
are intraocular hemorrhage, cataract, tearing of the iris, and gross detachment 
of the choroid and retina. In less severe injuries, the anterior segment usually 
presents a traumatic mydriasis, hyphema, small peripheral iris tears, punctate 
lens opacities, iridodonesis (in posterior subluxation of the lens) and at times an 
iridodialysis. The posterior segment may show retinal edema with or without 
hemorrhage, choroidal tears, macula changes, including edema, or holes and 
retinal pigment may migrate into the vitreous. The conjunctiva will likely show 
ecchymosis and chemosis with blood extravasating into the lids as well. Hypot- 
ony is the rule, and the fundus reflex may be obscured by hemorrhage in the 
vitreous. 

Prognosis is guarded, as resolution in many cases is delayed for long periods 
of time. Vitreous hemorrhage or blood staining of the cornea may require months 
to resolve. Injuries may be permanent, as following rupture of the globe, may 
not be amenable to treatment and may progress as cataracts, while other com- 
plications may be delayed as glaucoma or retinal separation. 

Initial treatment is critically important. Absolute bed rest, binocular bandag- 
ing and sedation are essential until the tissues clear sufficiently for further plan- 
ning. Cold compresses usually give most relief, but should not be over done. 
Atropine is not recommended. Of the many proposed procedures for the manage- 
ment of hyphema, I adhere to the middle of the road course with absolute bed 
rest, elevation of the head of the bed to allow a portion of the angle of the eye 
to be free of blood, sandbags, bilateral bandaging and sedation as necessary. 
There is no clinical evidence for the use of trypsin and there is animal evidence 
against its use. Rest of the iris is obligatory. No miotics or mydriatics are used. 


PENETRATING INJURIES 


Penetrating wounds may be superficial or deep. The first includes abrasions 
and cuts of the cornea, conjunctiva and sclera. The second is usually seen as a 
perforation. A baby’s fingernail scratching his mother’s eye is one of the most 
common types of abrasion encountered. If only the epithelium of the cornea is 
involved it will heal in 24 to 48 hours, barring infection. A topical antibiotic and 
firm bandaging will assist in rapid healing. If the abrasion extends into the stroma 
a permanent scar will follow in spite of treatment. One unexplained peculiarity 
of fingernail abrasions is poor adhesion of the epithelium to the stroma, thus 
creating recurrent corneal erosions weeks or even months later. Treatment now 
is to remove all the loose epithelium prior to application of the antibiotic and 
firm bandaging. The rapid healing of the corneal abrasions is achieved through 
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two mechanisms: (a) An “epithelial slide,” whereby the cells merely migrate to 
cover the defect, and (b) a multiplication of the surviving epithelial cells by 
mitosis to finish the task if the injury is too large for the sliding procedure. 

Cuts of the cornea that are too small and uncomplicated can be treated with 
antibiotics locally and immobilization of the lids. The area should first be searched 
for foreign bodies. If the injury is deeper, and since the degree of scarring is 
inversely proportional to the accuracy of coaptation, it may be necessary to 
unite the wound edges with sutures. This is preferable to a conjunctival flap be- 
cause of greater accuracy and less surgical trauma. 


EXTRAOCULAR FOREIGN BODIES 


Removal of foreign bodies of the cornea should be within the scope of every 
physician, and primarily the initially consulted doctor. Simple instruments, 
concentrated lights and patience, which are available to all, are required. A No. 
11 Bard-Parker blade or a sharp hypodermic needle can do the job if nothing 
else is available. With the cornea under anesthesia after Ophthaine installation, 
good illumination and some magnification, as a loupe, the sharp pointed instru- 
ment is inserted to the side of the foreign body and flicked up. The flicking up 
can be carried out on as many sides as necessary for its removal. If a rust ring 
is difficult to remove at first, bandage the eye and wait 24 hours. It will then be 
softer, and with the same instrument it can be removed. Deeper lying foreign 
bodies should be removed under careful slit lamp control. 


INTRAOCULAR FOREIGN BODIES 


If the foreign body is intraocular, the urgency of removal depends on the 
activity of the material and its location. Vision and the eye are much more 
likely to be saved if the eye is carefully studied with Sweet x-ray localization and 
surgical attack carefully planned. Preliminary to surgery, both eyes are kept 
bandaged. By this means, eye motion is stopped, which discourages more intra- 
ocular injury and possible hemorrhage. Tetanus antitoxin and antibiotics to 
cover both gram positive and gram negative organisms are essential. Posterior 
foreign bodies should be removed by the posterior route and the anterior route 
reserves for those in front of the lens-zonular diaphragm. The procedure is much 
simpler if the object to be removed is magnetic. 

Conjunctival and scleral injuries are usually of minor importance if the globe 
is not ruptured. Neither requires suturing unless they are tongue-like or show 
extensive gaping. If such is the case, undermining of the conjunctiva is advisable 
to relieve tension before coaptation is carried out. The sclera should be neatly 
sutured. 

Perforating injuries of the eye occur particularly among children at play and 
in travel. Industrial accidents have been reduced to a minimum because of safety 
programs. Once a perforation is diagnosed, further exploration should be de- 
ferred until adequate anesthesia and facilities for closure are available. Introduc- 
tion of infection must be guarded against. Prolapse of intraocular contents, 
which serves at first to close the wound and stop further infection, later makes 
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repair of the part a difficult task with respect to retaining useful vision. Clean 
iris or uveal tissue should be reposed before suturing the wound. Many perfora- 
tions are complicated by retained foreign bodies. Such a situation constitutes a 
potentially lost eye. 

The diagnosis of a perforating wound is established by (a) a visible laceration 
of the cornea or sclera, (b) a shallow anterior chamber caused by escape of aque- 
ous from a limbal or corneal wound, also a deep anterior chamber from a posterior 
or through and through perforation, (c) reduction in intraocular pressure, which 
is helpful when hemorrhage obscures the sclera, (d) prolapse of uveal tissue and 
(e) prolapse of vitreous. 

Treatment of perforations is along the following lines: (a) first, secure complete 
akinesia and anesthesia, (b) gentle irrigation with warm saline to wash away 
obvious dirt or contaminating material, (c) release and repositing of incarcerated 
intraocular contents, if possible, (d) closure of wound, (e) atropine locally to 
control inflammation and (f) control of infection due to the injury. Precise, 
immediate treatment can, at times, be the crucial factor in the eventual outcome. 


INJURIES OF THE EYELIDS 


Wounds in the eyelids vary in their severity according to their location and 
extent, the superficial ones requiring only coaptation of the skin edges with 
sutures, while the massive injuries may present, among other things, a cosmetic 
reconstruction problem. There are only two structures in the lids that can suffer 
consequential damage: (a) the levator palpebral superioris, which when cut 
leads to a traumatic ptosis and (b) the lid margin, injury to which may lead to 
its distortion and eventual entropion or coloboma, with all the dangers of tri- 
chiasis or exposure of the globe. The latter is true if a portion of the lid margin 
is avulsed. 

Horizontal lacerations which are parallel to the orbicularis fibers require only 
simple closure with 000000 silk sutures close together. Vertical lacerations ex- 
tending through the lid margin require more extensive surgery. When the latter 
exists, Wheeler’s halving procedure is ideal. In this procedure, the lid is split 
into two laminae for several millimeters on each side of the laceration, then two 
small triangular portions of the lid tissues are removed, one from the anterior 
and the other from the posterior sector of the lid. This is so done that when the 
sutures are brought together, the lines of junction are offset and a scar cannot 
extend completely through the eyelid at one point. 

If the lower canaliculus is severed, epiphoria follows unless it is reconstructed. 
The big problem in reconstruction is finding the medial segment of the severed 
canaliculus. If the upper one is intact, then sterile milk injected through it can 
help locate it. If both are cut, then the milk is injected into the lacrimal sac un- 
der pressure. Once the ends are located, several procedures may be used. (a) The 
insertion of polyethylene, starting at the punctum and extending through the 
canaliculus and into the appropriate nostril and (b) use of a 00 black silk double 
arm suture which is also passed through the punctum, the canaliculus and sac. 
Then it passes along the lateral side of the nose to emerge above the medical 
canthal ligament. It is tied loosely on gauze. 
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THERMAL BURNS OF THE EYELIDS AND CHEMICAL BURNS OF 
THE EYES: EMERGENCY TREATMENT 


LLEWELLYN E. CHRISTENSEN 
Minneapolis, Minnesota 


Minnesota Med., 1958, 5-7 and 34 


Thermal burns of the upper face usually involve the eyelids without burns of 
the eyeball—only about 12 per cent of patients with burns on the skin of the 
eyelids have burns of the eyeball. This, of course, is due to the natural protection 
afforded the eyeballs by the lids in their “‘winking reflex” closure when potentially 
injurious material approaches the eyes. The eyeball itself is burned, however, 
when flames or scalding materials spread with explosive force (too fast for reflex 
closure to operate), or when the heat is so intense or prolonged that parts or all 
of the lids are destroyed. 

When burns of the face are extensive and endanger life, systemic treatment is 
usually the responsibility of the general surgeon. The initial local treatment to 
the burned area is directed at the prevention of infection and the restoration of 
an adequate covering as rapidly as possible before scarring develops and deform- 
ity results. First aid measures should consist of a dry sterile dressing and systemic 
control of pain. When hospital care is obtained, the wound may be gently cleaned 
if extremely dirty; fluid blebs should be left intact as additional barriers against 
infection; and antibiotic ointments may be applied if gross contamination is 
certain. A suitable dressing providing for gentle compression and the absorption 
of fluid wound exudate should then be applied. The use of oils, oil-soaked cloths, 
or greasy materials as a first aid measure should be discouraged, and surface 
coagulants should be avoided because they are frequent sources of contamination; 
in addition, they interfere with new skin growth and make the later definitive 
treatment more difficult. 

Burns are classified according to their depth as first degree (simple erythema), 
second degree (bleb formation, partial destruction of the skin with survival of 
some of the epithelial cells), and third degree (destruction of the full thickness 
of the skin). In the partial thickness burns, antiseptics should not be used be- 
cause they, too, interfere with cell growth. A suitable initial dressing is necessary 
for protection from contamination and further injury. The deeper second degree 
burns heal with some scarring; the first degree and superficial second degree 
burns heal without scarring. In whole thickness (third degree) burns and some 
deep second degree burns, the convalescence is speeded up and the contractures 
and late deformities are minimized by skin grafting as early as possible. The 
most critical area for this early grafting is the skin of the eyelids. 

Most of the thermal burns which involve the eyeball show only mild erythema 
and require relatively simple treatment, such as a mild antiseptic ointment and 
possibly a cycloplegic, if the inflammation is marked. Immobilizing the lids with 
a pressure dressing usually makes the patient more comfortable and also, be- 
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cause of the higher globe surface temperature under the closed lids, promotes 
faster healing. Small areas of more severe burns of the palpebral and bulbar 
conjunctiva and cornea can be adequately treated with lubricating ointments 
and repeated passage of a blunt probe along the fornix to prevent symblepharon. 
Extensive deep burns of the conjunctiva are best treated by immediate mucous 
membrane graft. Deep burns involving the cornea will inevitably result in some 
degree of scarring and loss of vision when the scarring is central. 

A chemical burn of the eye is defined as an injury resulting from local contact 
with a chemical leading to alteration in the structure of the cornea and the con- 
junctiva. If this alteration is not grossly evident, it may be demonstrated by a 
positive stain using two per cent solution of fluorescein. Most chemical burns of 
the eye are occupational in origin. The immediate treatment now generally 
accepted for all types of chemical eye injuries is the quick irrigation of the eye 
with water at the nearest source of supply. Industries in which chemical eye 
injuries are common familiarize new employees with the location of these water 
sources and with the importance of immediate and thorough irrigation. “On the 
job” irrigation is advised for a period of about five minutes and then the patient 
is taken to the physician. A local anesthetic is then instilled into the eye and 
irrigation with water or normal saline is continued for about half an hour. Also, 
during this period, the eye is carefully inspected under loupe or slit-lamp mag- 
nification, and any insoluble particles on the ocular surfaces are removed with 
applicators or forceps. The initial phase of irrigation removes any unreacted 
portion of the injurious agent still present on the corneal and conjunctival sur- 
faces. Continued irrigation is needed to remove the chemicals that have already 
combined with the tissues and begun their denaturing process. 

After the measures for removing the chemical have been exhausted, an anti- 
biotic ointment should be used both to prevent infection and to act as a lubricant 
to prevent adhesions. The use of local anesthetics should not be continued, be- 
cause of their detrimental effect on epithelial regeneration. A cycloplegic is 
indicated for any associated iritis. Firm eye dressings are usually advisable as in 
the case of thermal burns. Cortisone reduces inflammation, scarring, and corneal 
vascularization, but it should not be used in the presence of uncontrolled infec- 
tion. 

The identity of the chemical responsible for the injury should be ascertained 
as soon as possible. Identification of the injurious substance and familiarity with 
the type of ocular injury to be expected from the class of chemicals to which it 
belongs—acid or alkali—will prove helpful in predicting the probable course, the 
outcome, and the amount of treatment needed. 
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PERFORATING OCULAR INJURY: A LONG-TERM FOLLOW-UP 


Water J. Levy 
Johannesburg, South Africa 


South African M. J., 1958, 32: 293-296 


Between the years 1946 and 1955, 1303 cases of perforating injury of the globe 
(excluding those resulting from intraocular foreign body) were admitted to 
Moorfields Eye Hospital, London. Of these cases 511 are analyzed in this report. 
This number includes only those cases which were followed up for at least three 
years; no other form of selection was used. Where the out-patient notes were not 
sufficiently up to date, a letter was written to the patient at his last known 
address asking him to reattend for examination. In some cases other hospitals 
kindly supplied recent information on transfer cases. The average period of 
follow-up was five years, three years was the minimum, and ten the maximum. 

Right and left eyes were found to have been injured in an equal proportion of 
cases. 

The cases are grouped in Table 1 according to the origin of the injury. They 
included 206 children under the age of 12 (40 per cent of the cases), injured and 
61 of these (30 per cent) had the eye removed; 92 of these children suffered their 
injury from a bow and arrow, scissors, knife or dart (the children constituted 
almost three-fifths of these groups) and 32 of these 92 had the eye removed. 

Operative Technic. Operation at the earliest possible opportunity was deemed 
advisable, and under general anesthesia. Direct suturing of corneal or scleral 
wounds was a routine procedure, and was very frequently done together with a 
conjunctival flap covering the wound. Where the iris was incarcerated in the 
wound but not prolapsed and the anterior chamber was reformed by the sealed 


TABLE 1 
Causal Instruments 


| | 





Knife, 

















Iron Metal Tool | Scissors | Glass | Dart Arrow 

Eye retained | 8 | 8 | 48 43 | 39 
Eye removed 19 24 17 10 23 
Total | 107 75 65 53 62 
IOFB* (Levy, 1957) 65 91 0 4 | 0 
Wood | Stone | Explosion = | Total 

Eye retained / 31 | w | w | 22 | 358 
Eye removed 6 | 1 | 8 | 16 | 188 
Total | 57 26 18 48 511 
IOFB* (Levy, 1957) 4 3 | 9 96 272 





* IOFB = intraocular foreign body. 
+ Miscellaneous (96) comprises 76 hammer-chisel injuries. 
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TABLE 2 


Visual Results According to State of Lens 

















6/9+ | 6/12 6/18-6/24 
Lens = > a See. Se ion a 
No. | Per cent No. Per cent No. | Per cent 
—_ - —E | } —| —— - . = 
Clear | 83 | 60.2 | 13 | 9.4 12 | 8.7 
Local opacity 16 | 35.6 | 9 | 20.0 a © 
Cataractous 16 | 9.1 | 6 | 3.5 20 11.4 
Total |; 115 31.6 28 7.8 43 12.0 
| 6/3660] Of ‘Total 
Clear | iw | 9.4 17 | 12.3 138 
Local opacity 5 | ll | 4 | 8.9 45 
Cataractous 18 10.3 115 | 65.7 175 


Total 36 10.6 | 136 38.0 358 


wound, the case was usually treated conservatively. My own opinion, however, 
is that it is desirable to free the uveal tissue in the recent state where the tissue 
is still not adherent. Reformation of the anterior chamber is now attempted as a 
routine measure (although it was not done in most cases in this series) and is 
usually achieved by the use of intra-aqueous injection of sterile air or saline. 
This is particularly useful where uveal or lens damage has occurred. Subcon- 
junctival penicillin and streptomycin and Mydricaine were used at operation, 
and intensive antibiotics postoperatively. If anterior synechiae develop post- 
operatively, no attempt should be made to divide them for some while—4 to 6 
weeks. Sutures were left in situ for 10 to 14 days. 

Out of the total of 1303 cases of perforating injury 164 eyes were blind or 
removed, i.e. 12.6 per cent; 11 of these had no light perception. Since the main 
deciding factor in prognosis is the state of the lens, the remaining 358 follow-up 
cases are divided into (a) those with a clear lens (138, 27 per cent), (b) those 
with a localized opacity of the lens (45, 8.8 per cent), and (c) those with cataract 
(164, 32.1 per cent) (Table 2). 

Lens and Vision. From Table 2 one can see that almost one-third of the eyes 
retained had 6/9 visual acuity or better (40 per cent if one adds the 6/12 cases). 
Where the lens was unaffected 70 per cent achieved 6/12 or better, and if there 
was only a localized opacity in the lens more than half (55.6 per cent) fell in this 
group; whereas if a total cataract resulted the final visual acuity percentages 
were reversed with only 9.1 per cent reaching 6/9 or better (a potential result, 
for only five cases wore contact lenses). Almost two-thirds of the cataractous eyes 
had less than 6/60 vision, and in all the retained eyes nearly 40 per cent had 
less than 6/60. The percentage of cataractous cases in the higher visual cate- 
gories would be much improved if all those requiring operation for mature cata- 
ract or thickened posterior lens capsule were operated on; there were 113 of 
such cases, or over two-thirds of the cataract cases. 

Removal! of Eye. Of the eye removals, 42 were performed on admission, two 
for gross infection and 40 because of gross injury. As will be seen from Table 3, 
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TABLE 3 
Reasons for Eye Removal: Time Interval 



































Total Per Cent Immediate Removal Removed in 2 Weeks 

Gross injury 74 48.4 40 54.1 64 | 86.5 
Infection 36 23.5 2 5.6 8 | 22.2 
Dangerous 23 15.0 0 0 
Phthisical 20 13.1 0 1 5.0 

Total 153 100.0 42 73 

Uveal Prolapse Cataract 

Gross injury 74 100 ? 
Infection 24 66.6 22 
Dangerous 18 78.3 17 
Phthisical 15 75.0 10 

Total 132 ? 

TABLE 4 


Cases With Uveal Prolapse According to Visual Acuity and State of Lens 














6/9+ | 6/12 6/18-6/24 
No. | per cent No. | per cent | No. per cent 
Clear 31 | 937.3 9 69.2 | 6 41.7 
Cataract 3 | 18.7 3 50.0 7 36.8 
6/36-6/60 —6/60 Total 
Clear 10 8| 76.9 10 | 56.8 65 47.0 
Cataract 9 | 50.0 67 | 457.8 89 50.9 

















87 per cent of the grossly injured eyes were removed within two weeks, while in 
only one-fourth of the removals which were carried out for other reasons were 
performed within two weeks. Gross injury was the cause of 74 removals, while 
36 were taken out for panophthalmitis. Of the latter 24 (two-thirds) had uveal 
prolapse and 22 cataract. There were 23 irritable and dangerous eyes and 20 
phthisical eyes removed; 15 (three-fourths) of the latter had uveal prolapse. 
Symphathetic ophthalmia was only recorded in one case. 

Corneal Scarring. In 41 cases (11.5 per cent) corneal scarring was the cause of 
visual acuity of less than 6/12. Limbal wounds were found to have no bearing 
on prognosis, and both corneal scarring and limbal wounds were evenly distrib- 
uted through all levels of vision. 

Uveal prolapse was not so evenly distributed. It occurred in 56 per cent of the 
511 cases. Of the 138 cases with a clear lens 65 cases (47 per cent) suffered pro- 
lapse; of the 83 cases with a clear lens in the 6/9+ group, 31 (37.3 per cent) 
had uveal prolapse, compared with the 10 cases (58.8 per cent) out of 17 in the 
—6/60 group. In the cataractous group, 80 (50.9 per cent) prolapses occurred 
in 175 cases; of the 16 cataracts in the 6/9+ group, 3 cases (18.7 per cent) had 








558 SURVEY OF OPHTHALMOLOGY 


TABLE 5 
Anterior Synechiae According to State of Lens 



































Clear Lens Localized Opacity | Cataract 
| 
j | ] papamioiees 
2 6| «688% 6=—O| C7 15.6% | 81 46.9% 
TABLE 6 
Medical and Surgical Treatment and Anterior Synechiae 
Present Series Combined Series 
Amount Synechiae| All cases Amount | Synechiae| All cases 
per cent per cent 
Medical 35 | 31.2 112 50 | 29.2 | 171 
Iridectomy: wound closed* 40 30.3 132 47 27.2 173 
Iridectomy: wound not closed 12 | 33.3 36 16 27 .6 58 
Iridectomy: wound closed: air 5 | 50.0 10 5 41.8 | 12 
No iridectomy: wound closed 27 =| «39.7 | 68 | 
Total surgical with iridectomy | 57 | 31.4 | 178 | 68 28.0 243 


_ ; 
* Wound closed refers to that done surgically. 





prolapse uvea, compared with 67 cases (57.8 per cent) out of 116 in the —6/60 
group. (See Table 4). 

Sympathetic ophthalmia occurred in only three cases, one of which lost the 
offending eye and the others were successfully treated with systemic and topical 
cortisone. 

Anterior synechiae were found in 26 (18.8 per cent) cases of the group with 
clear lens, seven (15.6 per cent) cases of the group with localized lens opacity 
and 81 (46.9 per cent) cases of the cataractous group (Table 5). In these 114 
cases, 55 attempts were made to divide the synechiae—14 were successful. 
From Table 5 it can be seen that the more damage to the eye at the time of 
injury, as indicated by the presence of cataract, the more likely are synechiae 
to occur. 

Medical and Surgical Treatment. Of the 358 cases (Table 2) with perforating 
injuries, 112 cases were treated medically in the first instance and 35 of them 
(31.2 per cent) developed synechiae (Table 6). Those primarily treated surgi- 
cally totalled 246, of which 68 had no iridectomy. Of the latter 68, 39.7 per cent 
(27 cases) developed anterior synechiae, while 32.0 per cent (57 cases) of the 178 
iridectomized cases did so. (The ‘combined series’ referred to in Table 6 includes 
the cases in the present survey and a group of cases from a more recent but 
similar series.) The high proportion of anterior synechiae in the group in which 
air instillation was performed reflects the fact that at the time of treatment of 
these cases the use of air was confined to the severely injured cases, usually 
those with marked lens damage. More recently the use of air or saline reformation 
of the anterior chamber has become a routine procedure. 

Localized Opacity of Lens. The group with localized lens opacity proved the 
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most interesting section. The follow-up period averaged 514 years in this group 
and the lens opacity, usually not more than a few millimeters large and on 
occasions in the form of a track right through the lens, showed no tendency to 
involve the whole lens. The capsular wounds always sealed off straight away. 
Over one-half (55.6 per cent) of this group of 45 cases retained visual acuity of 
6/12 or better. In four cases a vitreous hemorrhage prevented the vision from 
reaching 6/12, while in six cases retinal scarring (including the macula in two 
cases) interfered with vision. 

Cataract. Of the 175 cases in which total cataract occurred, 55 were aphakic 
and 113 (about two-thirds) required lens extraction or needling, which would 
improve their vision. Only nine aphakics were using contact lenses (none of this 
series had acrylic implants), and thus the visual results recorded for the cataract 
group were only potential figures. The vast majority of these patients (uniocular 
cases functionally) had returned to their previous occupations. A large number 
were doing work thought to require stereopsis and manual coordination with 
only one eye functioning. Unfortunately, figures are not available concerning the 
above named patients. An inquiry into the binocular vision of injured cases in 
industry would prove most illuminating. Only 22 cataractous cases (12.6 per 
cent) achieved 6/12 or better and 115 (almost two-thirds) resulted in less than 
6/60, while 16 were phthisical and/or had no perception of light. Of the eyes 
removed (79), other than those removed for gross injury, 49 (62 per cent) had 
cataract. In the gross injury group of removed eyes a cataract was often not 
recorded because of the severe damage or because evisceration was performed 
and the pathology not investigated, or because (in most cases) delay before 
removal was too short to allow a cataract to develop. The poor prognosis of 
cataractous eyes, related to removal of the eye, is probably to a large extent due 
to the extent and severity of the injury producing the cataract, rather than to 
the presence of the cataract itself. However, where the lens capsule is torn and 
the soft lens matter allowed into the anterior chamber, a picture very different 
from the sealed wound cataract is common, showing an irritable and inflamed 
eye. 

Vitreous Hemorrhage and Retinal Detachment. Where the lens diaphragm was 
not opaque, the vitreous was seen to be clouded with blood in 51 cases (14.2 
per cent) and retinal detachment was noted in only 24 cases (6.7 per cent). In 
the group with clear lens, vitreous hemorrhage and retinal damage accounted 
for 28 cases (20.3 per cent) with visual acuity less than 6/18, while only a few of 
the aphakic cases where a view of the posterior chamber was possible was the 
defective vision found to be due to vitreous hemorrhage or retinal defect. 


TABLE 7 
Cause of Visual Defect in Cases with V.A. Less Than 6/12 








! 
Corneal Scar Cataract Vitreous Opacities Retinal Damage 


Total 





= 
no. per cent 











| 
| 
no. per cent | no. | per cent | no. | per cent | no. | er cent 
| 19.1 | 139 64.7 | 15 | 7.0 | 20 | 9.3 | 215 | 60.6 
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Squint. Of the cataractous cases, 43 (24.6 per cent) had a squint, 12 of which 
had been cured by operation. Of the cases with a clear lens, three had a squint, 
two of which were satisfactorily operated on. A secondary rise in tension was 
noted in eight eyes, and eight eyes suffered from phthisis bulbi. 

Causes of Visual Defect. Table 7 shows the cause of loss of visual acuity in the 
215 cases with less than 6/12. Often in these cases there was more than one cause 
for the visual defect, and where this was so the major cause was selected. The 
figures emphasize the effect of damage to the lens. 


DISCUSSION 


(1) Of the total 1303 cases admitted to Moorfields, 511 in this period were 
selected for analysis, solely on the basis that a follow-up of at least three years 
was available. No other form of selection was practiced. The number of eyes 
lost was very low, viz. 153 out of the 1303 admissions (11.7 per cent); of Savory 
(1953)—39 eyes removed in her series (27.8 per cent). 

(2) Table 1, which shows the source of the injury, emphasizes the large num- 
ber resulting from accidents with knives or scissors or injury from darts or ar- 
rows. Tragically, these occurred to a great extent in children (92 out of 127) and 
were invariably due to inefficient or negligent overseeing by guardians, who 
could easily have prevented most of the incidents. Of all the perforating injuries, 
40 per cent occurred in children, and in 61 cases the child lost the eye. 

(3) The deciding factor in the prognosis is overwhelmingly the state of the 
lens, and the visual results are assessed in this relation. A localized lens opacity 
brings down the percentage with 6/12 vision or better from 70 per cent in a 
clear lens to 55.6 per cent, and if a total cataract results the percentage falls to 
12.6 per cent, this last percentage refers only to potential visual acuity, for few 
uniocular aphakic cases—five in all—wore contact lenses. These potential results 
could be much improved if all the cataractous cases with persistent opacity 
(over two-thirds of the cataractous group) were operated on. The total results 
are good—40 per cent achieving 6/12 or better (cf. Snell, 1945, 30 per cent achiev- 
ing 20/40 or better) and 32.1 per cent achieving 6/9 or better (cf. Savory, 1953, 
31.9 per cent achieving 6/9 or better). 


TABLE 8 
Localized Lens Opacity and Visual Acuity 




















Total 6/12+- —6/60 
en per cent ot | Z a 
Performing Injury 45 25 55.6 4 8.9 
IOFB* (Levy, 1957) 49 36 73.5 5 10.2 
Vitreous Hemorrhase Retinal Scar 
Performing Injury 4 8.9 6 | 13.3 
IOFB* (Levy, 1957) 4 12.5 9 | 18.4 














* IOFB = intraocular foreign body. 
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Of the eyes removed, gross injury was the cause of removal in one-half 
and infection in one-fifth. Almost all the grossly injured eyes were removed 
wit}:in two weeks. This, together with the intensive use of antibiotics, is probably 
the cause for the low incidence of sympathetic ophthalmia—a total of three 
eases. Uveal prolapse had occurred very frequently in the eyes removed (85 per 
cen! of cases—Table 3). 

Corneal scarring and limbal wounds seem to play a very minor role in the 
prognosis. Both in cases with clear lens or cataract, uveal prolapse was very 
much more frequent in the groups with lower visual result than in the groups 
wit!, higher visual result. Understandably, persistent anterior synechiae were 
con moner in the cataractous group. Although the persistence of synechiae was 
the same in the cases treated medically in the first instance and in those treated 
sursically, surgery as a prevention against the development of synechiae is not 
dis: redited; the figures show the value of surgery in the more seriously affected 
eas’s. No estimation of the value of air or saline reformation of the anterior 
chamber in the prevention of synechiae could be made in this series because 
only recently has this become almost a routine procedure. 

) The persistent stability over a long period of localized opacity in the lens, 
when only a few millimeters in diameter is well demonstrated again (Levy, 1957). 
Over one-half (55.6 per cent) of this group retained 6/12 or better vision (Table 
8). The poor prognosis, both for vision and for retention of the eye, in perforat- 
ing injury causing severe damage to the lens is well shown; only 13.5 per cent 
achieved 6/12 or better vision—a potential result—and 62 per cent of the eyes 
excised (excluding those removed for gross injury, where immediate removal 
precluded the development or the diagnosis of cataract) were cataractous. 
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ON THE MANUFACTURE OF GLASS FOR OPTICAL PURPOSES 


MicuHaEL Farapay, F.RS. 


Phil. Trans. Roy. Soc. London, 1830, 120: 1-57 


Perfect as is the manufacture of glass for all ordinary purposes, and extensive 
the scale upon which its production is carried on, yet there is scarcely any arti- 
ficial substance in which it is so difficult to unite what is required to satisfy the 
wants of science. Its general transparency, hardness, unchangeable nature and 
various refractive and dispersive powers render glass a most important agent, 
but when the philosopher desires to apply it in the construction of perfect 
instruments, it is found liable to certain imperfections. These are so important 
and so difficult to avoid, that science is frequently stopped in her progress by 
them. 

It must be well known to the scientific world, that these difficulties have 
induced some persons to labor hard and earnestly for years together, in hopes of 
surmounting them. Guinand was one of these: and died engaged in it in the year 
1823. Fraunhofer labored hard until science was deprived of him also by death. 
But the public are not in possession of any instruction, relative to the method of 
making a homogeneous glass fit for optical purposes, beyond what was possessed 
before their time. 

A room and furnaces were built at the Royal Institution in September 1827. 
At first, the inquiry was pursued principally as related to flint and crown glass; 
but in September 1828 it was directed exclusively to the preparation and perfec- 
tion of peculiar heavy and fusible glasses, from which time to the present con- 
tinual progress has been made. 


PROCESS OF MANUFACTURE 


The general properties which render glass so valuable as an optical agent, are 
easily obtained: but there is one condition essential in all delicate cases of its 
application, which is not so readily fulfilled; this is, a perfectly homogeneous 
composition and structure. Many a disk, which upon the most careful examina- 
tion has appeared perfectly free from striae and quite uniform, has been found 
incapable of giving a good image on account of the existence of irregularities in 
the mass which still produce a confused effect. 

Besides these, there are other faults in glass. Occasionally appearances are 
observed in it, which seem to indicate crystallization, or an irregular tension of 
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its parts: these, there is every reason to believe, may be avoided by careful an- 
nealing. Bubbles are not usually considered as of much consequence, but objec- 
tionable when the glass is looked at, rather than when looked through. In prac- 
tice, it is said that no other real evil than loss of light is dependent on them. 

Of all these faults, that of the irregularity constituting streaks, striae and 
waves, is the most difficult to avoid, and the most injurious in its effect. It is 
not an improvement that is required, but absolute perfection, a homogeneity 
equal to that of pure water. Crown glass consists of silica, lime, sometimes a 
little alkali, and small quantities of other matters: these substances are not very 
different in their refractive powers, and when fused do not produce very strong 
streaks. Again: the specific gravity of the different materials used is not very 
different so that the mixing agencies which affect the contents of the pot are more 
energetically exerted, and the whole mass approaches nearer to uniformity in a 
given time. 

With flint glass many circumstances are altogether different. Oxide of lead 
enters into its composition to the amount of one-third of its weight, or more, 
and by its presence gives that proportion of refractive and dispersive power, 
which makes the glass valuable in conjunction with crown: and it makes the 
glass heavy also, because of its own great specific gravity. A third property, 
namely its high fluxing or dissolvent power, it also confers upon the glass. Now 
these three properties are unfortunately very conducive to the formation of 
striae. 

The difficulties introduced into the manufacture of flint glass fit for optical 
uses compelled the subcommittee to consider seriously the possibility of making 
other glasses than those ordinarily in use, which, at the same time that they 
had the high dispersive power enabling them to replace flint glass, might have 
also such fusibility as would allow of their being perfectly stirred and mixed. 

The borate of lead, and the borate of lead with silica, were the substances 
which, after some trials, were found to offer such reasonable hope of success as 
to justify a persevering series of experiments. The glass with which I have 
principally worked is a silicated borate of lead, consisting of single proportionals 
of silica, boracic acid and oxide of lead. 

It appears that this very heavy glass has the power of developing the color 
of mineral substances far beyond what flint glass possesses; just as flint glass 
surpasses in the same property crown glass. The utmost care is necessary to 
preserve all the materials from metallic contamination. 

The heat should not be raised too high or the operation hastened, and then 
the ebullition will proceed very gradually and favorably, the rough materials 
being by degrees converted into glass. Before the first charge is entirely melted 
a second is put in, and when that is fused down, sometimes a third. When all is 
fused, the temperature is allowed to rise; the glass is then well agitated and mixed 
by a platina stirrer. 

Experiments were made on the means of cleansing the entering air; consisting 
merely of a plug of clean dry sponge into the end of the tube, which, at the same 
time that it allowed sufficient air to pass, seemed, from the appearance of the 
tube afterwards, to have excluded every impurity. 
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There are two conditions of the finished glass, each of great importance. The 
most essential is the absence of all striae and irregularities of composition; the 
other, the absence of even the most minute bubbles. The first is obtained by agi- 
tation and perfect mixture of the whole; the latter, principally by a state of re- 
pose. Hence a mixed process has been adopted. 

The heat which has to be borne during the operation of stirring is very con- 
siderable, especially upon the hands; but at such a moment no retreat from the 
work, because of mere personal inconvience can be allowed. But the circumstance 
renders the use of a cover for the stirring hand very advantageous. 

For entering upon the considerations relative to the bubbles, it will be evident 
that these are at first very numerous. It occurred to me that its formation might 
be hastened and the final separation advanced by mixing some extraneous and 
insoluble substance with the glass, to act as a nucleus. 

The substance I resorted to for this purpose was platina in the spongy state. 
It was found to assist powerfully in the evolution and separation of bubbles, and 
afterwards to sink so completely to the bottom, that not a particle remained 
suspended in the mass. 

We can at pleasure obtain a glass perfectly free from striae, unexceptional in 
hardness, and with less color than crown glass. 

A great variety of glasses have been formed by the use of different proportions 
of ingredients. The specific gravity rises very high; often 6.4, double that of some 
specimens of flint glass. As the proportion of oxide of lead diminishes, so also 
does the specific gravity lessen, and it is in some of the specimens as low as 4.2. 

The refractive and dispersive powers of the glasses increase with their specific 
gravity, as was to be expected. The refractive index for maximum yellow, ascer- 
tained by Mr. Herschel, for the borate of lead glass was 2.0652; and for the 
silicated borate of lead, 1.8735. 

One important circumstance connected with the application of these glasses is 
their color. The usual color is more or less yellow, and is perhaps almost alto- 
gether dependent upon the presence of a little iron. 

There is one very important action of the glass upon light which may perhaps 
interfere more with its application, i.e. its reflective power. This is very strong 
in all the heavy glasses, far stronger than in flint, and exceedingly surpassing the 
similar power of crown glass. 

In hardness, these glasses differ from each other as much as in any other 
quality. The borate of laed is very soft; the biborate of lead is harder, and the 
triborate equal to flint glass in hardness. The silicated borate of lead is softer 
than flint glass. 

The superficial changes of glass which interfere with its optical uses are of 
two kinds. The one is shown by a tarnish upon its surface, which when strong is 
iridescent. It is quickly produced by the intentional presence of sulfureted hydro- 
gen, which acting upon the oxide of lead present, reduces it, and forms a sulfuret 
of lead. In plate glass the change is of another kind, and is shown by the appear- 
ance of minute crystallizations, which spread obstructing the light. 

A very curious and important influence of alkali in facilitating the tarnish of 
glasses containing oxide of lead, was discovered during the course of these in- 








566 SURVEY OF OPTHALMOLOGY 


vestigations. Ordinary flint glass consists of 33.28 oxide of lead, 51.93 silica, and 
13.77 potassa. Provided the alkali be away, the quantity of oxide of lead may be 
enormously increased; and a glass containing 64 per cent of oxide of lead, in 
combination with 36 per cent of silica, has not tarnished by an exposure for 18 
months on the same shelves with flint glasses that have tarnished. 

Hence the reason why the absence of alkali has been earnestly insisted upon 
in the preparation of the ingredients for the heavy optical glasses. 

If a small quantity of flint glass be very finely pulverized in an agate mortar, 
then placed upon a piece of turmeric paper, and moistened with a drop of pure 
water, strong indication of free alkali will be obtained. The same effect is pro- 
duced by using plate glass. Glass may be considered rather as a solution of 
different substances one in another, than as a strong chemical compound; and 
it owes its power of resisting agents generally to its perfectly compact state, and 
the existence of an insoluble and unchangeable film of highly silicated matter 
upon its surface. 

An extraordinary difference exists between the electrical relations of this glass 
and other glasses, due principally to the same absence of alkali. Ordinary glasses 
freely conduct electricity under common circumstances. Thus if a gold-leaf 
electrometer be diverged, and then touched with them, the electricity is instantly 
discharged. If a similar experiment be made with these heavy glasses, they have 
no sensible power of discharging the electricity, but insulate as perfectly as seal- 
ing wax or gum lac. Hence the glass may probably be found hereafter to answer 
many useful electrical purposes. But the great point at present is the proof which 
such electrical properties give of the absence of that film of moisture which is so 
constant upon other glasses. 

The corrosion or crystallization which takes place principally upon plate 
glass, is doubtless also due to the alkali present. 


Comment: The varieties of fine optical glass now available were achieved only after more 
than a century of labor and costly research. Without them neither the quality micro- 
scopes nor the high grade ophthalmic lenses of today would be possible. Though Faraday 
toiled four years on this project (1825 to 1829), the new glasses that he produced were but 
a laboratory success as their commercial manufacture was apparently not feasible. How- 
ever, his pioneer work had a directive influence on all subsequent investigations. Signal 
results of practical importance were finally attained through the happy collaboration of 
the optical physicist, Ernst Abbe and the glass manufacturer, Otto Schott. Their experi- 
ments, which extended from 1880 to 1885, demonstrated that the incorporation of sundry 
new elements into the glass melt led to many desirable variations in refractive index and 
dispersive power. Whereas refractive index and dispersive power are simultaneously in- 
creased by lead, both properties are decreased by boron and fluorine, while barium oxide 
increases the refractive index much more than the dispersive power. The tendency of glass 
to crystallize can be minimized by the addition of zinc oxide, alumina or magnesia. 

The optical glass for ophthalmic lenses is first rolled into plate glass form. This method, 
an American innovation, has proved superior for spectacle lenses. Since 1934 American 
research laboratories (Eastman Kodak Company, Corning Glass Works and Haywood 
Scientific Glass Corporation) have studied further the optical properties of glass in relation 
to chemical composition, experimenting with rare elements such as thorium, lanthanum 
and titanium. Lanthanum effectively contributes to higher refractivity without increasing 
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the dispersion. These projects have resulted in 17 additional types of valuable optical 
glass. As these rare-element borate glasses are very corrosive to standard pot refractories, 
platinum lined pots must be used—a technic that recalls Faraday’s work. The new high- 
index glass (1.70/55) is a significant improvement over prewar dense barium crown 
(1.61/57). 
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BIOGRAPHICAL NOTE 


Michael Faraday (1791-1867) was born near London and had but meager schooling’ 
When 22 years old he left his employment as bookbinder, at which he had worked since 
the age of 10, to become the assistant of Sir Humphry Davy at the Royal Institution. 
After an experiment on the liquefaction of chlorine, 13 glass fragments were removed 
from his eye. He continued intensive research in chemistry, optics and especially elec- 
tricity for over 40 years. He proved the identity of electricity from different sources, dis- 
covered induced electricity, developed electroplating and demonstrated the interrelation 
of magnetic and electric forces. The idea of the interconvertibility of the forces of nature 
dominated him. Ampere had caused electricity to produce magnetism. Faraday, believing 
that the converse should be true, in 1837 caused magnets to elicit a current of electricity, — 
from which experiment the giant turbo generatorys of today have evolved. This same 
intuition led Faraday to the discovery of magneto-optical relations. He found that if a 
bar of his heavy glass was freely suspended by a silk thread between the poles of a power- 
ful electro-magnet, the bar would point across the magnetic lines of force, a property that 
he christened diamagnetism. With his heavy glass he demonstrated also that a magnet 
could rotate the plane of polarized light, the effect depending on the strength of the elec- 
tro-magnet and the direction of the current. Clerk Maxwell credited Faraday with the 
first conception of the electromagnetic theory of light. 

Faraday had an abiding interest in optics. For nearly 30 years he was the official 
scientific advisor on lighthouses. In 1831 he discussed the illusions of movement and 
showed how pictures of successive phases of motion could give the impression of con- 
tinuous movement and, on the other hand, that an object in motion might be seen station- 
ary or with its motion reversed when watched through the cogs of a revolving wheel, 
observations that inspired the much later inventions of the cinema and stroboscope. 

Faraday rarely made mistakes notwithstanding the immense amount of his published 
researches. Helmholtz said: “It is the highest degree astonishing to see what a large 
number of general theorems, the methodical deduction of which requires the highest 
powers of mathematical analysis, he found by a kind of intuition, with the security of 
instinct, without the help of a single mathematical formula.” Faraday contributed to the 
scientific vocabulary anode, cathode, diamagnetic, dielectric and electrolysis and in turn 
his memory is honored by the term farad, used to denote the unit of electrical capacity. 
He had an exceptional gift of popularizing science. Charles Dickens, then editor of House- 
hold Words asked for an account of his lectures on the breakfast table and of those ad- 
dressed to children. 
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VIRAL INFECTIONS OF THE EYE AND ADNEXA 
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Viral infections of the eye and adnexa have quite marked tissue localizations. 
There are two viruses, for example, which seem to affect only the conjunctiva; 
i.e., the virus of inclusion conjunctivitis and the virus of Newcastle disease. 
Others, such as vaccinia virus and herpes simplex virus, can involve many 
different tissues. Some viruses produce highly specific tissue changes; for example, 
molluscum contagiosum virus with its unique lid margin tumor, herpes simplex 
virus with its diagnostic dendritic figure, herpes zoster virus with its frontal nerve 
distribution, and epidemic keratoconjunctivitis virus with its round, subepithe- 
lial corneal infiltrates. Other viruses produce less characteristic clinical pictures 
and must be identified by laboratory means. 

There are several viruses that, in man, appear to affect ocular tissues alone. 
Examples of these are the virus of epidemic keratoconjunctivitis and the viruses 
of Newcastle disease and trachoma. The latter two viruses affect both man and 
animals but in strikingly different ways. The virus of Newcastle disease produces 
in chickens a severe, often fatal pneumoencephalitis, whereas in man the only 
lesion is a mild, self-limited, follicular conjunctivitis, always uncomplicated. 
Trachoma in man is a severe, cicatrizing keratoconjunctivitis, while the experi- 
mental disease in monkeys and apes is follicular conjunctivitis of several months’ 
duration which is never accompanied by a keratitis or cicatrization and is 
invariably self-limited. 


TRACHOMA 


Although the trachoma elementary body and its intracellular colony, the 
inclusion body of Prowazek and Halberstaedter, were first seen 50 years ago, it is 
only in the last few years that this disease has been generally recognized as a 
viral infection caused by an agent belonging to the psittacosis-lymphogranuloma 
venereum group of atypical viruses which form an intermediate link between the 
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typical viruses and the Rickettsiae. Unfortunately the agent has so far resisted 
cultivation in series, but like other members of the psittacosis-lymphogranuloma 
group, it is responsive to sulfonamide and antibiotic therapy. 

In recent years trachoma has become very rare in our white population. There 
has recently been an important flare-up among our Indian tribes of the South- 
west, however, and sporadic cases are still being seen among other population 
groups in various parts of the United States. Moreover, in spite of control pro- 
grams under way the world over, it has been estimated that from 15 to 20 
per cent of the world’s population still have the disease in an active or inactive 
state. Trachoma is indeed the only eye disease considered of sufficient importance 
by the World Health Organization to warrant the establishment of an expert 
committee for its study. 

The ophthalmologist trained in this country may never see a case of trachoma 
in the course of his residency and for this reason may fail to recognize a sporadic 
case in spite of the fact that trachoma displays diagnostic clinical signs in both 
its early and its late stages. Conjunctival follicles affecting selectively the upper 
tarsal plate combined with upper limbal changes consisting in extension of limbal 
vessels, epithelial keratitis, and subepithelial infiltrates, constitute a diagnostic 
clinical picture which should be familiar to everyone. When the upper limbal 
changes include limbal follicles, or later in the disease their cicatricial remains 
Herbert’s peripheral pits, no one should fail to recognize the disease. 

The laboratory diagnosis of trachoma, of use in suspected cases with atypical 
follicle distribution and without characteristic corneal changes, has been handi- 
capped by the fact that the inclusion bodies are seen in appreciable numbers only 
in early or acute and subacute cases; in the more commonly seen chronic phase, 
they are present in such small numbers that prolonged search is required. Recent 
studies have shown, however, that expressed follicular material from trachoma 
presents a characteristic cytologic picture unlike that of material from the non- 
trachomatous diseases. These changes are the result of cell necrosis and consist 
in the fragmentation of the cytoplasm of the follicle cells, in the poor staining of 
their nuclei, and in the presence of numerous macrophages (Leber cells) with 
engulfed cellular debris. This picture is not produced by folliculosis or follicular 
conjunctivitis of any type. Also of diagnostic value is the fact that plasma cells 
are seen commonly in ordinary epithelial scrapings from trachoma but only 
rarely, and then in small numbers, in scrapings from nontrachomatous disease. 
Unlike neutrophils, lymphocytes and monocytes, plasma cells do not migrate 
freely through the unbroken conjunctival epithelial barrier, and it is without 
doubt the easy rupturability of the trachoma follicle which allows the plasma 
cells in the supepithelial infiltrate to appear in the exudate and in epithelial 
scrapings. 

In 1938 the sulfonamides were shown to be curative in trachoma. This consti- 
tuted the first improvement in therapy in 2000 years. Later the broad spectrum 
and medium spectrum antibiotics were found also to be effective. The therapy of 
a case of trachoma that can be kept under observation for three weeks or longer 
is now quite satisfactory with either oral sulfonamides or topical antibiotics. 








570 SURVEY OF OPHTHALMOLOGY 


Mass treatment campaigns in underdeveloped areas, however, are seriously 
handicapped by the length of time required to effect cure and by the necessity of 
frequent applications of both the sulfonamides and the antibiotics. The new 
long acting antibiotic Kynex (sulfamethoxy-pyridazine) is now under study. The 
advantage of Kynex is that by means of a single dose its blood concentration can 
be maintained at a therapeutic level for 24 to 48 hours. 


INCLUSION CONJUNCTIVITIS 


The incidence of this type of nonbacterial ophthalmia neonatorum has been 
decreasing steadily throughout the country. Since the incidence of the conjunc- 
tivitis is dependent upon the incidence of inclusion virus cervicitis and inclusion 
virus urethritis, one can speculate that the widespread use of the antibiotics and 
sulfonamides in this country has reduced the incidence of this mild, almost 
asymptomatic venereal disease. There is no evidence, however, that antibiotics 
such as penicillin, used as substitutes for silver nitrate in the Crede prophylaxis, 
are protective. 

The incidence in adults of acute follicular conjunctivitis due to this virus has 
also diminished, and for many years now there have been no reports of its trans- 
mission in swimming pools in the United States. A striking feature of adenovirus 
infections in children is their transmission in swimming pools; it may be, in fact, 
that the term “‘swimming-pool conjunctivitis,” formerly used synonymously with 
inclusion conjunctivitis, in the future will be used to designate the eye manifesta- 
tions of epidemic pharyngoconjunctival fever. 


LYMPHOGRANULOMA VENEREUM 


The ocular manifestations of lymphogranuloma venereum are varied. Ap- 
parently all structures of the eye and adnexa may be involved, but the most char- 
acteristic clinical picture associated with the disease is the oculoglandular con- 
junctivitis which develops as a result of primary ocular inoculation, either 
accidentally in laboratory workers or as a result of venereal contact. If this 
oculoglandular conjunctivitis is allowed to progress, a diagnostic edema of the 
eyelids resembling esthiomene of the female genitalia develops. When the infec- 
tion is endogenous it may appear as a uveitis, a keratouveitis, a sclerokeratitis 
or an episcleritis. A diagnostic clinical picture consisting of granuloma at the 
limbus associated with scleral keratitis has been described by Scheie and as- 
sociates. Fortunately this disease is rapidly disappearing from the American 
scene, but its rarity makes it all the more important for the ophthalmologist to 
familiarize himself with the clinical pictures produced and the laboratory proce- 
dures necessary for diagnosis. 

The diagnostic value of the Frei intradermal test is now enhanced by virtue 
of the rarity of the infection in the general population. It can be used as an early 
screening procedure, followed by serologic and cultural studies. Since the causal 
virus is a member of the psittacosis-lymphogranuloma group of agents and is 
susceptible to sulfonamides and medium spectrum and broad spectrum antibi- 
otics, a therapeutic test is always indicated in doubtful cases. 
Pharyngoconjunctival fever is an acute infection characterized typically by 
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fever, pharyngitis, and acute follicular conjunctivitis. These manifestations 
may occur together or singly, with a wide range in degree of severity. Conjuncti- 
vitis in some degree of other occurs in almost all cases and is severe enough in 
about 70 per cent to be recognized as an acute conjunctivitis with follicular 
hypertrophy and mild preauricular adenopathy. In some cases the conjunctivitis 
is the presenting symptom and the fever and sore throat are found only if 
specifically sought. The conjunctivitis is clinically indistinguishable from the 
disease described years ago as “Beal’s acute follicular conjunctivitis,” and 
most observers are now agreed that the two are identical in all important respects. 
In the original description of pharyngoconjunctival fever made by Huebner and 
co-workers, no corneal changes were reported, but subsequent studies have shown 
that mild, transient keratitis, usually epithelial but occasionally subepithelial, 
may sometimes develop. In a few cases with subepithelial opacities, the disease 
has been confused with epidemic keratoconjunctivitis, but follow-up studies 
have shown that the keratitis of pharyngoconjunctival fever is of much shorter 
duration than the keratitis of epidemic keratoconjunctivitis in which the in- 
filtrates may persist for many months. 

Pharyngoconjunctival fever may occur sporadically, but like Beal’s con- 
junctivitis, it is usually epidemic; children are most often affected and there 
is a frequent association with swimming pools. Most of the epidemics have oc- 
curred late in the summer and have spread through swimming pools, especially 
in summer camps. Type 3 adenovirus has been recovered from the majority of 
the naturally occurring cases studied, but the disease has been produced experi- 
mentally in suspectible volunteers by swabbing the conjunctiva with suspensions 
of Types 1, 3, 4, 5 and 7 adenoviruses. 

The conjunctivitis lasts from three or four days to three weeks, with an average 
duration of seven to ten days. It has usually been less severe in the cases oc- 
curring in the winter time and more severe in summer cases associated with 
swimming pools. No major complications of any kind have as yet been seen. 
Conjunctival scrapings have shown no inclusion bodies of any type, but the 
cytology of the exudate has been typically mononuclear. While the eye pic- 
ture, except in those rare cases with associated keratitis, cannot be differen- 
tiated from Newcastle disease conjunctivitis, the associated pharyngitis and 
fever aid greatly in the clinical diagnosis. Laboratory diagnosis of the infection 
is made by the isolation of the adenovirus in tissue culture, or by the demon- 
stration of a specific rise in neutralizing antibody to the virus in the blood 
stream. A prophylactic vaccine is now available, but in view of the mild 
character of the disease, it is not expected to have wide use. It is interesting 
that the epidemic cases in both California and the rest of the country have 
occurred primarily in children, but that most of the sporadic cases seen in 
northern California have been in young adults. 


EPIDEMIC KERATOCONJUNCTIVITIS 


Unlike pharyngoconjunctival fever, which is known to have occurred in 
epidemic form in the United States for many years, epidemic keratoconjunc- 
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tivitis was unknwon in this country before World War II. It was introduced 
in 1941 from Hawaii, where an epidemic of more than 25,000 cases occurred. 

The disease occurs typically as an acute keratoconjunctivitis with follicular 
hypertrophy of the conjunctiva and marked preauricular adenopathy. The 
keratitis is distinctive; it appears from seven to ten days after onset of the 
disease and is characterized by round, subepithelial infiltrates of varying size 
which persist for many months after the disappearance of the conjunctival inflam- 
mation. About a third of the cases have pseudomembranes during the initial 
phase of the conjunctival disease. 

Epidemic keratoconjunctivitis has had a particular propensity to spread in 
doctor’s offices, dispensaries and hospitals, and particularly in glaucoma clinics 
by way of the tonometer. The virus is apparently sufficiently resistant to survive 
in solution bottles for a number of weeks. The disease first appeared in sizable 
epidemics but now occurs sporadically or in small hospital or office epidemics. 
Unlike pharyngoconjunctival fever, epidemic keratoconjunctivitis affects adults 
predominantly, and in the United States has not been transmitted characteris- 
tically in swimming pools. Associated systemic signs are minimal, if they occur at 
all, but it should be noted that in Japan, Mitsui has observed systemic signs 
in infants with the disease. Unlike pharyngoconjunctival fever, in which visual 
symptoms are minimal, epidemic keratoconjunctivitis is an important cause 
of temporarily reduced vision, marked visual loss often occurring during the 
early stages when the infiltrates involve the pupillary area. Also unlike pharyn- 
goconjunctival fever, epidemic keratoconjunctivitis has had a marked tendency 
to spread among professional personnel, including doctors and nurses. Although 
the essential epidemiology is now well understood, small epidemics in hospitals, 
dispensaries, and offices continue to break out. Relatively simple precautions 
can prevent these outbreaks, and it is of prime importance that they be taken. 
Among them should be included the use of separate droppers to prevent the 
contamination of solutions, the sterilization of instruments, and the adequate 
washing of hands. 

The evidence that epidemic keratoconjunctivitis is caused by Type 8 adeno- 
virus is now strong and may be summarized as follows: (a) Type 8 adenovirus 
has been recovered from typical cases of the disease. (b) Typically the serums 
of epidemic keratoconjunctivitis cases have shown antibodies to Type 8 adeno- 
virus, and a rising titer has been regularly demonstrated in paired serums. (c) 
The disease has been produced experimentally with cultures of Type 8 adeno- 
virus, and the serums of infected volunteers have shown specific rises in neu- 
tralizing antibody. Since this disease apparently induces a solid immunity, 
efforts are underway to prepare a vaccine comparable to that prepared against 
the strains of adenovirus causing pharyngoconjunctival fever and upper respira- 
tory disease. 

While epidemic keratoconjunctivitis can now be diagnosed by laboratory 
means, i.e., by the isolation of the virus on tissue culture, or by the demon- 
stration of a specific rise in neutralizing antibody to the virus in paired serums, 
in practice the corneal changes of the disease are usually sufficiently char- 
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acteristic to provide the basis for a clinical diagnosis, particularly when the 
disease is occurring in epidemic form. 


NEWCASTLE DISEASE CONJUNCTIVITIS 


This virus disease of fowl, which is an important problem in the United 
States because of the development of pneumoencephalitis in chickens and 
other fowl, is occasionally transmitted to man in the form of an acute follicular 
conjunctivitis of relatively short duration (seven to ten days). It is seen almost 
entirely among veterinarians, poultrymen and workers in packing houses 
where chickens and other fowls are handled, or rarely in laboratory workers 
studying the disease. A live virus is used in the prophylaxis of the disease and 
is capable of producing conjunctivitis in man. 

The viral nature of the affection is indicated by the virus-type follicular 
conjunctivitis and the scanty conjunctival exudate containing mononuclear 
cells. Conjunctivitis due to Newcastle disease should be suspected immediately 
in any individual with acute follicular conjunctivitis who has been exposed 
to the live vaccine or the the disease in chickens. Unequivocal diagnosis, how- 
ever, is possible only through the isolation of the virus on the chorioallantoisis 
of the developing egg, or by the demonstration of a rising titer of antibody 
during the course of the disease. 


MOLLUSCUM CONTAGIOSUM CONJUNCTIVITIS 


Molluscum contagiosum is a benign disease of considerable ocular interest 
because of the virus nodules which form on the lid margins and the associated 
chronic follicular conjunctivitis that supervenes. The disease is also of special 
scientific interest; its nodules, and the nodules of the common wart represent 
two of the few viral tumors induced in man by viruses. In spite of the fact 
that the infection has for many years been recognized as viral in origin, the virus, 
which parasitizes epithelial cells alone, has resisted up to now all efforts to 
cultivate it. 

Of special interest also is the fact that the conjunctivitis, and the keratitis 
which accompanies it, are entirely dependent upon the desquamation of the lid 
margin nodules, indicating that there is no true viral invasion of the conjunc- 
tival and corneal cells but only a toxic reaction from the desquamated necrotic 
material. When the nodule is excised, the keratoconjunctivitis subsides very 
rapidly. That the conjunctivitis and keratitis are of toxic rather than allergic 
origin is suggested by the absence of such allergic signs as conjunctival eosino- 
philia or phlyctenules, and by the failure of cortisone or other steroids ma- 
terially to affect the course of the disease. Because of its rarity, and because 
a severe conjunctivitis can result from a single small nodule on the lid margin, 
the disease is often undiagnosed and cases have been seen which had progressed 
to pannus and corneal scarring before suitable treatment was instituted. This 
disease, like all other typical viral diseases, is resistant to chemotherapy. For- 
tunately, however, it can readily be cured by excision of the nodule. 
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COMMON WART KERATITIS AND KERATOCONJUNCTIVITIS 


The association of verruca vulgaris of the lid margins with keratitis and 
conjunctivitis was pointed out many years ago. Warts of the lid margin are a 
common occurrence but only exceptionally are the cornea and conjunctiva 
involved. Unlike molluscum contagiosum conjunctivitis, the conjunctivitis 
of verruca is not follicular in type. The keratitis is always a chronic epithelial 
keratitis that responds rapidly to removal of the lid margin nodules. As in 
molluscum conjunctivitis and keratitis, removal of the lid margin tumors 
results in rapid cure of the corneal and conjunctival disease, indicating that there 
is no true localization of the virus on these membranes. Exceptionally, how- 
ever, virus tumors of the conjunctiva do occur, the so-called “infectious papil- 
lomas,”’ and these require excision or destruction. 


MEASLES KERATITIS AND CONJUNCTIVITIS 


Since almost everyone contracts measles during his lifetime, and since a mild 
conjunctivitis and epithelial keratitis are a regular part of the disease, measles 
conjunctivitis and keratitis can be said to be the most common type of viral 
keratoconjunctivitis affecting man. It has been present in every case of measles 
that I have been able to study at onset. The conjunctivitis is typically non- 
purulent and nonfollicular and may be characterized by Koplik spots, partic- 
ularly on the semilunar fold. The keratitis is mild and entirely epithelial, 
consisting characteristically of multiple punctate epithelial foci somewhat re- 
sembling the epithelial keratitis occasionally seen in pharyngoconjunctival 
fever. I have seen it in every case of measles examined with the slit lamp and 
it probably accounts for the photophobia so characteristic of the disease. 

The diagnosis of measles keratoconjunctivitis is usually based on its associa- 
tion with the typical skin rash, but the virus has now been cultivated and a 
laboratory diagnosis is available when needed. 


MUMPS KERATITIS 


Although the usual type of epithelial keratitis so common in viral infections 
has not been seen in mumps, many observers have noted a transient interstitial 
keratitis. A drop in acuity may occur during the illness, but spontaneous re- 
covery is the rule and I have been unable to detect any permanent changes in 
the cornea after convalescence. The corneal lesion is therefore presumably an 
edema without necrosis. Like other viruses, mumps virus is known to have pro- 
duced a true disciform keratitis with subsequent scar formation. This has been 
a very rare development, however. The virus is also capable of producing in- 
flammation of the lacrimal glands, uveitis and, exceptionally, optic nerve in- 
volvement secondary to mumps encephalitis. 


HERPES ZOSTER OPHTHALMICUS 


Herpes zoster ophthalmicus is a major eye disease which is steadily increasing 
in frequency as the span of life increases. The virus has only recently been 
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cultivated and the consensus is that it is closely related to, if not identical 
with, the virus of varicella. It is now generally believed that varicella is the 
dermotropic manifestation of the virus and zoster the neurotropic manifesta- 
tion. In any event, although a few cases are seen in teen-age children or young 
adults, zoster is primarily a disease of middle life. 

If the nasolacrimal nerve is involved in herpes zoster ophthalmicus, a severe 
keratitis and uveitis may develop some days after the onset of the cutaneous 
disease. In addition to this keratouveitis, the motor nerves are frequently in- 
volved and cases of exudative anterior choroiditis resulting in retinal detachment 
have been reported. The disease is self-limited and unaffected by chemotherapy. 
However, the use of antibiotics may prevent secondary infection of the skin 
vesicles with Staphylococcus aureus, a common complication in untreated cases. 
There is no evidence that any antibiotic influences the course of the primary 
disease, however. Topical steroids are used commonly in the treatment of the 
keratitis and uveitis, without harm so far as I know. Steroids have also been 
administered systemically with apparent impunity, but in view of the fact that 
deaths have resulted from systemic steroid therapy in the related disease, vari- 
cella, caution is clearly indicated. 

The keratitis and uveitis of zoster, although self limited, are of major ocular 
importance because of the frequent visual loss which results from corneal scarring 
and from the secondary glaucoma that develops all too commonly. When the 
keratitis is diciform in type, extensive corneal scarring can be expected to super- 
vene. Since the keratitis and uveitis usually develop some days after the onset 
of the cutaneous lesions, Gundersen attempted some years ago the prophylactic 
use of convalescent blood. Although he claimed statistically valid prophylactic 
results, his findings have not yet been verified, and the continuing hazard of serum 
hepatitis resulting from blood transfusion is a deterring factor in the use of this 
procedure. Gamma globulin has been employed more recently. 


VARICELLA 


This common exanthematous disease of childhood only rarely develops ocular 
lesions. The most common are vesicles of the eyelids. When these involve the 
lid margin, cicatrization and distortion of the cilia may occur. Less commonly, 
vesicles may appear on the conjunctiva and cornea. A still more rare compli- 
cation is iridocyclitis. 


VARIOLA AND VACCINIA 


Smallpox has become so rare in the United States that many an ophthalmolo- 
gist will never see a case during his lifetime. Remember, however, that the 
disease was at one time a major cause of corneal scarring from pox formation. 
Accidental vaccinial infection of the eyelids, conjunctiva, and cornea, on the 
other hand is not uncommon and should be familiar to most ophthalmologists. 
The infection usually involves the eyelids by autotransfer from a scratched 
vaccination, more rarely by transfer from child to parents who have cleansed the 
vaccination wound. 
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If the vaccinia remains limited to the lid margins, scarring is usually minimal 
but may result in deviation of cilia. On the other hand, if the infection involves 
the conjunctiva, a keratitis, usually disciform and leading to extensive scarring 
is sure to result. The disease can usually be recognized clinically from the char- 
acteristic pox, but laboratory diagnosis is also possible. Virus elementary bodies, 
and the typical epithelial cell inclusion bodies (Guarnieri’s bodies), can be recog- 
nized in scrapings from the lesion. Isolation of the virus can be achieved by trans- 
fer of material to tissue culture, to the chorioallantois of the developing chick 
embryo, or to the rabbit cornea. Once isolation has been attained, identification 
of the virus may be made serologically. 

It is important to recognize that certain individuals who have a defect in 
their immunity mechanisms, such as an agammaglobulinemia or a dysgam- 
maglobulinemia, fail to develop antibodies to the virus and the disease then 
becomes progressive and may lead to gangrene, wide dissemination, and death. 
The use of hyperimmune vaccinial gammaglobulin has been lifesaving in this 
situation. It has also been advocated for use at the onset of lid lesions in an 
effort to prevent corneal complications. 


HERPES SIMPLEX 


Herpes simplex virus produces important disease of the lids, conjunctiva, 
cornea and uveal tract. There is general agreement, moreover, that herpetic 
keratitis is the most important specific type of keratitis now occurring in the 
United States and that it has become more common and more severe since the 
war. Bilateral cases, which were rarely seen before the war, are now quite com- 
mon, and perforations of the cornea, almost unknown before the war, are now 
being seen by almost every practicing ophthalmologist. Some of these perfora- 
tions appear to be due to herpes simplex virus alone, but others are the result of 
secondary infection with bacteria or fungi. In these complications of herpes 
simplex keratitis, the roles played by cortisone and other steroids, as well as by 
the broad spectrum antibiotics, need further study. 

Recent clinical and laboratory studies have shown that herpes simplex virus, 
in addition to causing typical dendritic keratitis, is also the most important 
cause of disciform keratitis and of many other bizarre types of keratitis. Occa- 
sionally, the primary manifestation of the disease is an acute keratoconjunctivi- 
tis with preauricular adenopathy, follicular hypertrophy, and in some cases 
conjunctival pseudomembrane formation. The acute conjunctival disease may 
closely simulate epidemic keratoconjunctivitis, but typical dendritic figures 
usually appear and provide the basis for the clinical diagnosis. In infants and 
young children it is difficult to detect dendritic figures, however, so that primary 
herpetic infections in this age group may not be recognized. A common experi- 
ence is to find one or other of the parents with a history of fever blisters two or 
three days prior to the onset of the acute keratoconjunctivitis of herpes simplex 
in the child. 

The following clinical types of herpetic keratitis are now recognized. 
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Superficial Types 


Dendritic keratitis 
Rare, transitory types 
Herpetic punctate and striate keratitis 
Herpetic filamentary keratitis 
Herpetic vesicular keratitis 
Geographic ulcer 
Chronic herpetic epithelial keratitis 
Herpetic neuroparalytic keratitis 


Deep Types 


Disciform keratitis 

Diffuse interstitial keratitis 

Deep ulcerative keratitis with hypopyon (often complicated by secondary 
bacterial or mycotic infection) 

Keratouveitis (with or without secondary glaucoma) 

In recent years the laboratory diagnosis of herpes simplex infection has been 
improved. The method of Gruter, by which the rabbit cornea is inoculated with 
scrapings from an herpetic keratitis, has been largely superseded by inoculation 
of the chorioallantoic membrane or of tissue cultures. It has been estimated that 
these tissues are at least ten-fold more sensitive to infection than the rabbit 
cornea. 

Progress has also been made in the cytodiagnosis of the disease. In conjunc- 
tival scrapings from primary herpetic keratoconjunctivitis, the cell rection is 
seen to be entirely mononuclear except in cases with pseudomembranes, in 
which some neutrophils are also seen. In corneal scrapings from dendritic kerati- 
tis, characteristic giant multinucleated epithelial cells are seen and are useful in 
diagnosis, since the only other viruses producing this type of epithelial change 
(varicella virus and herpes zoster virus) produce clinically recognizable diagnostic 
lesions which exclude them from consideration. The intranuclear inclusion bodies, 
so characteristic of herpetic infection in section, are usually not seen in scrapings 
from either the conjunctiva or the cornea. Herpetic elementary bodies, which 
lie just at the limit of visibility under the ordinary light microscope, can occa- 
sionally be recognized in epithelial scrapings from herpetic keratitis when suita- 
bly stained with elementary body stains. They are few, however, and search 
for them has no practical value. 

In spite of the immense amount of work done on herpes simplex infection, 
there has been no break-through in therapy. The only treatment that has any 
rationale is the removal of virus-containing epithelial cells from the cornea in 
the early stages of dendritic keratitis. This procedure leads to cure of the attack 
in over 50 per cent of cases if done early, but in many instances the disease 
progresses to disciform keratitis and keratouveitis in spite of all efforts to arrest 
it. Most cases of herpetic keratitis are treated with cortisone or one of the other 
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steroids to suppress inflammation, and with one or more of the antibiotics to 
prevent secondary infection. 

The corticosteroids have not been an unmixed blessing. Without doubt they 
make the patient more comfortable temporarily, but in many instances they 
have facilitated dissemination of the virus, with resultant increase in scarring or 
even perforation. It is amazing that although the steroids have repeatedly been 
shown experimentally to have an unfavorable action on herpetic infection, they 
continue to be widely used. Fortunately the drug houses are now listing herpes 
simplex keratitis as a contraindication for the use of steroids. The broad spectrum 
antibiotics are also a mixed blessing. While they may prevent secondary bac- 
terial infection, they are known to promote secondary infection with fungi. In a 
series of fungous infections of the eye following herpetic keratitis, I have found 
Aspergillus fumigatus, Candida albicans and unidentified species of the genus 
Cephalosporium; the only secondary bacterial invader has been Pseudomonas 
aeruginosa. 

As in herpes labialis (or febrilis), herpetic infections of the eye tend to be 
precipitated by certain trigger mechanisms, of which fever is the most important. 
The common association of dendritic keratitis with malaria, for example, is 
well known. More recently, influenza virus infection has been recognized as a 
precipitating factor. Other trigger mechanisms are ultraviolet light, trauma, 
menstruation, emotional upsets, allergy and the use of corticosteroids topically 
or systemically. Precipitaton of dendritic keratitis by the topical use of steroids 
has been observed with all available steroids but most commonly with hydro- 
cortisone. I have had two instances of precipitation of bilateral dendritic keratitis 
by hydrocortisone in patients being treated for contact dermatitis of the lids. 

Since herpes simplex is typically a recurrent disease, it is logical to attempt to 
prevent recurrences, by interrupting trigger mechanisms. In the case of fever, 
a trial is being made with antipyretics. Currently an aspirin compound and an 
antihistaminic drug are prescribed at the beginning of any febrile disease and 
continued during its acute phase. Our series is still small and no statistically 
valid conclusion can yet be drawn, but the results seem to warrant further study. 
Attempts are also being made to modify other trigger mechanisms, notably 
allergic mechanisms by the use of antihistaminics, and emotional mechanisms by 
the use of tranquilizing drugs. 


CYTOMEGALIC INCLUSION DISEASE (GENERALIZED SALIVARY GLAND VIRUS 
INFECTION) 


Cytomegalic inclusion disease is an acute and often fatal disease observed 
primarily in infants. It has recently come into prominence because of the cultiva- 
tion of the virus by Weller and his colleagues and by Huebner and others. 
Serologic studies have shown that the disease occurs commonly in a subclinical 
form. Christensen and others have shown that minor retinal changes are a 
common manifestation, and Weller and his co-workers have described an as- 
sociated chorioretinitis. Like toxoplasmosis, the disease is congenital and intra- 
uterine infection is known to occur. Since the virus is now cultivable and serologic 
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studies can be made with ease, current investigations should soon yield important 
information. 


RUBELLA CATARACT 


This mild exanthematous disease usually contracted in childhood is occasion- 
ally accompanied by mild conjunctivitis without keratitis. Rubella contracted 
by mothers in the first trimester of pregnancy, however, is capable of producing 
embryopathy, including cataract, deafness, mental retardation, microcephaly 
and congenital heart lesions. The incidence of such lesions has been estimated to 
be from 15 to 20 per cent. Since there is no treatment for the disease women 
should be protected from contact with it during early pregnancy. Therapeutic 
abortion has been advocated when the disease is contracted during this period 
but would not seem to be justified by the relatively low incidence of congenital 
lesions so far reported. Pending the development of a vaccine, however, the 
practice of purposely exposing young girls to the disease does seem warranted. 


OCULAR LESIONS IN POLIOMYELITIS, RABIES AND THE VIRAL ENCEPHALITIDES 


Optic neuritis and paralysis of one or more of the motor nerves of the eye occur 
not infrequently in the course of poliomyelitis and the other viral encephalitides, 
including rabies and lymphocytic choriomeningitis. The eye signs are occasionally 
a presenting feature of these illnesses but the neuritis usually develops late. 
Involvement of the cornea, conjunctiva or uveal tract has not been observed. 


DISEASES SUSPECTED OF BEING DUE TO VIRUSES 


Beal’s Acute Follicular Conjunctivitis. This disease has been recognized as a 
clinical entity since Beal’s original description of it in 1907, is now believed to be 
an adenovirus infection identical with pharyngoconjunctival fever. In reviewing 
Beal’s original article, one is struck by the fact that about one-third of his pa- 
tients had fever and “grippal’’ symptoms, and that the clinical course of the 
ocular disease paralleled that of pharyngoconjunctival fever. The only discrep- 
ancy between the two is that no keratitis of any type has been seen in typical 
Beal’s conjunctivitis, but since keratitis has only lately been recognized in 
pharyngoconjunctival fever, it would seem that this discrepancy is not an 
important one and is probably related to incomplete slit lamp examinations. 

Superficial Punctate Keratitis. Braley’s claim that superficial punctate keratitis 
is caused by a virus has not as yet been substantiated. This interesting, benign, 
chronic epithelial keratitis has existed in the United States for many years and 
had resisted, until Braley’s studies, all attempt to determine its cause. The disease 
lasts for years, but is not of any permanent importance since it heals spon- 
taneously without vascularization or scarring. During exacerbations there may 
be temporary important visual loss but it is never prolonged. Cortisone and the 
other steroids have been suppressive and their use can render the patient symp- 
tom free. So far no harmful effects have been observed from this type of therapy, 
but it should be emphasized that steroids are suppressive, not curative. It is not 
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certainly known whether or not the long continued use of steroids can prolong 
the clinical course of the disease or interfere with its spontaneous healing. 

Behcet’s Triple-Symptom Complex (recurrent uveitis with hypopyon). This 
interesting disease complex has only recently been seen in the United States but 
it has been common elsehwere, particularly in Egypt and Turkey. It is a triple 
symptom complex consisting of changes in the skin, the mucous membrane, and 
the eye, and is important principally because of its invariable course to blindness. 
Although Behcet in his original communication suspected a viral origin, no 
definite laboratory findings were accumulated in support of this theory until 
Sezer claimed the isolation of several strains of virus which seemed, on the 
basis of serologic studies, to be etiologically related to the disease. Until this 
work has been verified, however, the syndrome must remain in the group of 
suspected viral diseases. 

Sympathetic Ophthalmia. This disease has long been thought to be a viral 
disease. The recent claim of Schreck that it is caused by a Rickettsia-like or- 
ganism has not been confirmed. 

Cat Scratch Granuloma (benign inoculation reticuloendotheliosis, cat scratch 
fever, nonbacterial regional lymphadenitis). This disease is a newly described 
entity for which a viral cause has been claimed. In a typical case, a cat scratch is 
followed by regional adenopathy with moderate fever and mild constitutional 
signs. The course is usually benign, although a few instances of cat scratch 
encephalitis have been reported. Patients typically show a positive skin reaction 
to an antigen prepared as Frei antigen is, from affected lymph nodes. In addition 
to the common cutaneous-glandular form, an oculoglandular form has been 
reported. It has been postulated on the basis of positive complement fixation 
reactions with lygranum (a group antigen from lymphogranuloma venereum) 
that the agent of the disease belongs to the psittacosis-lymphogranuloma group 
of viruses. 

The ocular lesions appear to be similar to, if not identical with, the lesions of 
the oculoglandular disease described by Verhoeff as “leptotrichosis conjunctivae”’ 
(Parinaud’s conjunctivitis). Like leptotrichosis, the course is benign but can 
be shortened by sulfonamides and antibiotics. The cat has no manifest disease. 
Until the cause of the disease is determined, little can be said of its possible 
relationship to Parinaud’s conjunctivitis, as originally described, or to lepto- 
trichosis. Ophthalmologists should be encouraged to study all cases of oculo- 
glandular conjunctivitis with this new entity in mind. 


VIRAL HEPATITIS (SERUM HEPATITIS) 


The virus of this important disease is resistant to boiling and cold methods of 
sterilization as commonly practiced, and transmission by infected syringes and 
needles is known to have occurred all too frequently. To effect the sterilization 
of instruments contaminated with this virus, boiling for not less than 30 minutes 
would be required, or cold sterilization for a minimum of four hours. These long 
sterilizing times are not practical in the ordinary physician’s office, but since 
any instrument penetrating the skin or mucous membranes and releasing blood 
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is capable of transmitting viral hepatitis, all instruments used in surgical pro- 
cedures, and all syringes and needles, must be adequately sterilized. Sterilization 
by dry heat at 180°C. for two hours, or by steam in the autoclave at 15 pounds 
pressure for 30 minutes, is known to be effective. Every office should be equipped 
with an autoclave, and low cost electrical table models are now available. The 
ophthalmologist who fails to ensure proper sterilization of the instruments in 
his own office, or who fails to demand proper sterilization procedures in his 
hospital, is open to severe criticism. 


Comment: Thygeson’s excellent summary of the present knowledge on the virus diseases 
of the eye will be of interest to those who specialize in this field, because of some of the 
recent developments which he has reported. 

Cavara’s findings of herpes simplex virus in seven out of ten patients with anterior 
uveitis is intriguing, but seems somewhat incredulous to this reviewer. If these findings 
are correct, it is hard to explain why the herpes simplex virus has never been isolated from 
cases of endophthalmitis in the past. 

The challenging problem of the sterilization of instruments to prevent transfer of serum 
hepatitis must also be of interest to all medical men, regardless of their specialties. One 
certainly would not have thought that the usual boiling of syringes would fail to destroy 
the virus which causes this disease, especially in view of the usual susceptibility of viruses 
to heat. 

Thygeson also brings out many points of interest which are generally unknown. The 
lowering incidence of inclusion conjunctivitis, for instance, bears out the experience that 
we have had at the University of Toronto. As recently as six years ago, we were seeing 
about two dozen patients with this disease in our bacteriology laboratory each year, but 
during the past two years not a single case of this disease has been seen. Similarly, pharyn- 
goconjunctival fever and other adeno virus diseases of the eye which were so prevalent in 
1956 and 1957 in this area have been completely absent during the past 12 months. 

Thygeson also re-emphasizes the need for caution in the use of topical steroids in the 
treatment of eye diseases. This reviewer agrees that this method of treatment must be 
used with great caution by ophthalmic specialists, and should never be prescribed by 
general practitioners in eye diseases. 

Hues L. Ormssy 
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YOUR NEW OFFICE — Dit? 


Let’s discuss the problems inherent in the design and 
instrumentation of a modern ophthalmic office. While 
the individual decisions will vary greatly with the 
needs and predilections of any one man, the elements 
to be considered are essentially the same for all. The 
first consideration is that of the space itself. Following 
are some of the more important considerations in deter- 
mining the size and conformation of your space. 


eHow many refracting lanes do you @Do you space appointments sufli- 
need? ciently to use a small waiting room 
eDo you wish 20-foot refracting lanes? and drop area? 
eCan your refraction room be made : 
licht-proof? els the space so designed that your 
eAre the light control switches acces- nurse can adequately control the flow 
sible from your position by the pa- of traffic? 
tient? 
@Does your nurse do visions or fields? 
eD. you prefer a consultation room 
separate from your refraction room? 
eDo you want refraction, fields or @Do you have a door to enter and leave 
treatment in the same room? privately? 


@eCan you move from room to room 
without being exposed to the recep- 
tion room? 


In our experience, an efficient office for one man re- 
quires from 600-700 square feet. Allow roughly 25% 
more space for a second Ophthalmologist. If the second 
man is not an Ophthalmologist, allow 50% more space. 
Now you have selected and designed your space. How 
should you best equip it? Following is a list of some 
decisions you should make: 


@Do you want a wall chart or projector? @Where will you place them?—How 
eDo you like your slit-lamp mounted will you store them? 
on an ophthalmic unit stand or a 
floor table? e@ How important is fine field equipment 
eWill you use both a trial set and a to your practice? 
refractor? 
eWhat type of diagnostic instruments @ Will you use an electric or hydraulic 
do you require? chair—or neither? 


A careful study of all the factors involved in this prob- 
lem should effect a saving in instrument expense, pro- 
vide better equipment for your needs and a greater 
utilization of your time. We will be pleased to assist 
you in any way in designing and equipping your office. 
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\0 PROJECT-O-CHART, you can perform the entire 
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5 MODELS AVAILABLE 


Floor models with colored base, or simplified black base; 
wall and table models and unit model for mounting on in- 
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which combines an axis test of highest sensitivity 
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Vitreous Humor 


Choroid Retina 

Superior Oblique Muscle Papilla 

Inferior Oblique Muscle Arteries and Veins 
Optic Nerve Macula 

Anterior Chamber Ciliary Body 

Uveal Tract Ciliary Nerves 


Write for Descriptive Folder or Order on Our 
Money Back Guarantee ..... only $25.00 


We offer a complete artificial eye service too 
—ask for folder. 





Serving the Profession Since 1851 


30 N. Michigan Ave 120 E. 56th St 
New York 22, N. Y. 


Chicago 2, Illinois 


CLEVELAND DETROIT HOUSTON (Soper Bros.) 
KANSAS CITY MINNEAPOLIS ST. LOUIS 
BOSTON PHILADELPHIA PITTSBURGH WASHINGTON 
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Theodore & Schlossman: 
OCULAR ALLERGY 


“Never before has any author or authors succeded 
so well in collecting into one volume all pertinen  in- 
formation on ocular allergy, classifying it, and cor- 
relating its manifestations in accordance with the 
various local and systemic mechanisms involved... 
The introductory chapter discusses in clear and ca did 
language the fundamentals of allergy, the various »he 
nomena involved, their significance, identification, and 
the basic principles and purposes of desensitization 
therapy. Then follow chapters devoted to linited 
phases of allergy as it affects different organs, all-rgy 
from diverse causes, its identification and treatment ” 
New York Phys. 

By Freperick H. Tureopore, M.D., F.A“\S., 
Associate Clinical Professor of Ophthalmology, 
New York University Post-Graduate Medical School; and 
ABRAHAM ScHLOssSMAN, M.D., F.A.C.S., Clinical 
Assistant Professor of Ophthalmology, College of M edicine, 
State University of New York 


420 pp., 111 figs., 2 col. pls., 1958 «+ $12.00 
THE WILLIAMS WILKINS COMPANY 


Baltimore 2, Md. 


Stallard: 
EYE SURGERY, 3rd ed. 


Contains virtually every operative procedure 
of value in surgery of the eye. 

Contents: 
analgesia for eye operations + 


Anesthesia 
Eyelids and 
reconstruction (plastic) surgery + 


Introductory -= 


Lacrimal 
Strabis- 
Con‘unctiva, cor- 


apparatus ¢ Extra-ocular muscles: 


mus and heterophoria + 
nea and anterior chamber and sclera «Iris 


Lens « Glaucoma « Retina, choroid, and 


Traumatic civil and 


Orbit. 


vitreous ¢ surgery, 


military « 


By H. B. STALLARD, M.D., Surgeon, 
The Moorsfield Eye Hospiial; 


Eye Surgeon, St. Bartholomew’s Hos pial. 


879 pp., 671 figs. 1958 -« 
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WILLIA MS & ¢ WILKINS COMPANY 
“ Debbones 2, Mi. 
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JDATIVE INFLAMMATION OF THE UVEAL TRACT 


THE INFLAMMATORY REACTION AS SEEN IN IRIDOCYCLITIS 
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A SYNOPSIS OF OCULAR INFLAMMATORY DISEASE (IRIDOCYCLITIS) 


Subjective symptoms : Clinical findings : Sequelae: (if untreated) 


Anterior and posterior 
synechiae 








Trigeminal pain 


Swollen upper lid 


Lenticular changes 


Ciliary injection 


Secondary glaucoma 


Copyright 1958, The Upjohn Company 
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| now makes it possible for you to 
e systemic corticotherapy as first 
ent in many eye disorders. You gain 
cater efficiency that systemic cortico- 
2 vy gives, yet take almost as little risk 
swi 1 topical applications, because Medrol 
vutstandingly free from most corti- 
oid side effects. In fact, it can reverse 
sodium and water retention caused by 

: steroids.’ 
In a recent series of cases,? Medrol was 
ed alone, and with topical steroids as ad- 
vants, in the treatment of acute iridocy- 
litis, chronic uveitis, ocular allergies, and 
uch miscellaneous conditions as long- 
yanding central serous retinopathy with 
marked macular edema, and an old supe- 
jor temporal vein thrombosis with result- 
t macular edema. In most of these cases, 
luding a number that had resisted pre- 
ious steroid treatment, Medrol proved 
fective in controlling the disorder. In the 
tse of the superior temporal vein throm- 
bosis, it is notable that “the successful 
sult is attributed to the de-edematizing 
jon of the steroid.’ In sum, Medrol is 
asuperior adrenocortical typesteroid with 
high degree of safety...”: approximately 


1250 as effective as prednisolone.* 


When your patients present ocular indi- 
tations for corticotherapy, you no longer 
need to make do with topical application. 
instead, choose the full effectiveness and 
buts:anding safety of systemic Medrol. 


SYSTEMIC 
CORTICOTHERAPY 
DOES NOT HAVE TO BE 
A LAST RESORT 


Medrol 


DISTINGUISHED FOR 
CORTICOID EFFECTIVENESS 
DISTINGUISHED FOR 
THERAPEUTIC SAFETY 





prednisolone, Upjohn 


*Trademark, Reg. U.S. Pat. Off.—methyl 





This is the unique Medrol 1. Feinberg, S. FE: \ edrol in 


~ Allergic Conditior “linical 
molecule designed by U pjohn e Experimental Find 2s, Metaboll 
research to achieve the widest known ap nde sing Aye 

e 2. Gordon, D. M ethylpred; 


split between the specific, 
anti-inflammatory corticoid action 
and the undesirable 
mineralocorticoid effects. 


Medrol 


The only corticosteroid with a methyl group 


solone in Ophthalm ‘ogy, 
Metabolism 7:569 | uly) 1958 





in the 6-alpha position. 


DISTINGUISHED CHEMICALLY 
DISTINGUISHED CLINICALLY 








a IN ADRENOGENITAL 


SYNDROME 


* good results with 
Medrol with no 
deleterious reactions 

IN BLOOD DYSCRASIAS 

the chemical superiority 

of Medrol brings about 

* full temporary 

remissions in a number 3 
of patients with >) 
acute leukemia 

* striking clinical 

improvement in : 
patients with chronic 7 
lymphocytic leukemia 


’ aad 


IN ALLERGIC DISORDERS 
this corticoid 

effectiveness of Medrol 
leads to 
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IN OPHTHALMIC DISORDERS 
the molecular difference 
of Medrol results in 
* superior effectiveness 
and safety in ocular 





allergies, acute 

and chronic uveitis, 
and other disorders of 
the posterior segment 


-o 


l THERE (S ONLY ONE 
METHYLPREDNISOLONE 

L ANO THAT |S MEDROL 
THE CORTICOSTEROID 
THAT HITS THE OISEASE 

BUT SPARES THE PATIENT 





IN DERMATOSES 

Medrol’s distinctive 

formula achieves 

* major improvement 
in the majority of even 
resistant cases 

* markedly shortened 
treatment period 

* drastic reduction in 
incidence and severity 
of side effects 


* superior results in 


9 out of 10 patients 
lowest incidence of 
side effects on record 
(about 4%) 





IN RHEUMATOID ARTHRITIS 

Medrol's chemical 

distinction is reflected in 

* good to excellent 
results in nearly all 
cases 

* frequent functional 
reclassifications, up to 
complete remission 

* fewer and milder side 
effects than with 
any other corticoid 


The Upjohn Company, Kalamazoo, Michigan P! 
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e Interstitial keratitis, Stills disease, scarred or 
aid 

. the usually result in a lowered level of acuity. 
partially The lowered level of acuity is generally associated 


sighted ecce with the primary pathology, but often a secondary 
factor is contributing to the poor vision. This 


infiltrated corneas are all conditions which will 


- 


secondary factor, an irregularity of the corneal surface, 


may be corrected with a contact lens. The contact lens 


no 


transforms the anterior surface of the precorneal fluid 

into a regular, spherical curve, thereby allowing a more 

uniform focus of the rays of light entering the eye. With 
this aid, many subnormal vision cases can look forward 





to more normal achievement through improved acuity. 


The Pliastic Contact Lens Company 
Dedicated to Knowledge and Research 
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To the center 
of your contact 
lens problem 59 E. MADISON ST. * CHICAGO 3, ILLINOIS 
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MATALENE 





SURGICAL INSTRUMENTS CoO., INC. 


GRAND CENTRAL PALACE BUILDING—125 EAST 46th St., N.Y. 17, NY. 
SUCCESSORS TO THE E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


SCHWEIGGER HAND PERIMETER 





This is a portable instrument adapted for plotting perimetric (ields 
or for measurement of monocular rotation by the corneal reflex or 
Purkinje image method. 

The instrument is held by the patient with a 
plate against the inferior margin of the orbit to fix 
the position of the are before the eye. The are has 
a radius of 17 em and covers a field of 180 de- 
grees. It may be rotated to any desired angle and 
a graduated disc indicates the angle in use. The 
are is marked in degrees. 

The perimeter folds flat so that it is easily port- 
able but is sufficiently sturdy for routine examina- 
tions in the office. It is nicely finished in gray and 
is supplied complete with test objects, a wand and 
record charts. 

Price $36.50 

















For everyone faced with the problem 
of “writing up data”... 


Trelease: HOW TO WRITE SCIENTIFIC 
AND TECHNICAL PAPERS 3rd edition 


This manual is intended to meet the practical needs of students and research 
workers who are preparing illustrated papers on scientific or technical subjects. 
Contents: THE RESEARCH PROBLEM* WRITING THE PAPER* Goop FoRM AND 
UsAaGE* TABLES* ILLUSTRATIONS* PREPUBLICATION REVIEW* PROOFREADING 


“The amount of valuable information in this small volume can only be appre- 
ciated by one who has used it. The novice writing his first scientific paper—and 
just a lot of supposedly mature workers—as well as the inexperienced edito: 
and editorial assistant could spend a few hours going through this book wit! 
immense profit. Thereafter it will never be far away.”—Bentley Glass in Quar!. 


Rev. Biol. 194 pp. 8 figs. (1958) + $3.25 


THE ‘WILLIAMS a WILKI NS COMPANY 
Baltimore 2 Maryland 
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The flee reall wiacin Tablets contains potassium iodide 
S358 (2% gr.) combined with niacinamide hydroiodide 25 mg. 
a % gr.). IODO-NIACIN Ampuls 5 cc. are highly satisfactory for 
1 Yr intramuscular or intravenous use’. 





. . . . . . . . 4 . 
) 1. Am. J. Ophth, 42:771, Since the retina is intrinsically a part of the brain*, hemorrhages in 

1956. ‘ this region are indicative of a similar cerebral condition for which 
2. Am. J. Digest Dis. 


. 22:5, 1955. IODO-NIACIN is directly indicated. 
| 3. Ses, Thue 84:741, 


4. Cecil’s Textbook of | 1ODO-NIACIN Tablets, slosol coated pink, are supplied in bottles of 
1947» {soa °°” ~«—«100. Ampuls 5 cc. in boxes of 10. 





e <—— Write for professional samples and literature-———— 

| Cole Chemical Company so-12 @ 

CHEMICAL } 3721-27 Laclede Ave., St. Louis 8, Mo. | 
COMPANY | Gentlemen: Please send me professional literature and samples of 1000-NIACIN. 1 
3721-27 Leclede Ave. 1 i 
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*U.S. Patent Pending | : 
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A FORMULA 
FOR 
UNUSUAL 

() EFFECTIVENESS IN 


ALLERGIC 
AND 


Trednefrin 


OPHTHALMIC SUSPENSION 





INFLAMMATORY 
= Subdues tissue inflammation 
and exudation FYE 


® Reduces local edema, allays 
irritation DWiaewia 
® Rapidly improves the appear- 
ance of the eye 

= New container minimizes 
hazard of “treatment-induced” 
infection 

® Response to therapy is rapid, 
usually within 24 to 48 hours; 
the patient is generally 
symptom-free in 5 to 7 days. 





The complete Prednefrin 

formula combines prednisolone acetate 

0.12%, phenylephrine HCl 0.12%, 

methylcellulose 0.12%, in a.sterile, 

buffered base —for effective control 

of inflammatory and allergic conditions 

of the eyelids, conjunctiva, cornea, sclera, 

uveal tract, and following thermal or 

chemical burns. 

Dosage: J or 2 drops in the affected ™F new 
ye two to four times a day. , 

” , ; — in5ce. 


tummy all-plastic 
3 dropper bottles 


ALLERGAN | CORPORATION Los Angeles 17, California 
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SURVEY OF OPHTHALMOLOGY is issued six times a year, appearing in 
February, April, June, August, October, and December. One volume 
per year is published and subscription is by the volume. 

Correspondence concerning business matters should be addressed to 
The Williams & Wilkins Company, 428 East Preston Street, Balti- 
more 2, Md., U.S. A. 


Correspondence regarding editorial matters should be addressed to the 
editor, Frank W. Newell, M.D., 4500 N. Mozart Ave., Chicago 25, 
fil. 


Subscription price: $9.00 per volume, $9.25 in Canada, $9.75 foreign 
and postal union. Single copies will be supplied, when available, at the 
rate of $2.00 a copy. 


Claims for copies lost in the mails must be received within 30 days, 
(domestic subscribers); 90 days (foreign subscribers) of the date of 
issue. 

Change of Address. Publisher must be notified 60 days in advance. 
Journals undeliverable because of incorrect address will be destroyed. 
Duplicates can be obtained (if available) from the publisher at the 
regular price of single issues. 

New subscriptions and renewals are entered to begin with the first 
issue of the current volume. Should any issue of the current volume be 
out of print at the time the subscription order is received, the pro-rata 
value of such numbers will be refunded to the subscriber. 


Subscriptions should be renewed promptly—To avoid a break in your 
series, subscriptions should be renewed promptly. The publishers cannot 
guarantee to supply back issues on belated renewals. 
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THE WILLIAMS & WILKINS COMPANY 


Publishers of Scientific Books and Periodicals 


BALTIMORE 2, U. S. A. 





IN OCULAR INFECTIONS 


AND INFLAMMATIONS 


Iredmycin 


SOLUTION 


TO TREAT THE PATIENT...THE PATHOGEN...THE INFLAMMATORY PROCESS 


New Predmycin Ophthalmic Solution, containing prednisolone, neomycin and a 
decongestant, provides unsurpassed three-fold therapeutic attack against infectious 


and inflammatory eye disorders: 

® for the patient: Phenylephrine HCl for rapid improvement of the eye’s appearance 
8 for the pathogen: Neomycin sulfate for its wide antibacterial effectiveness against 
most pathogens responsible for ocular infections 


s for the inflammatory process: Prednisolone for its rapid and effective action in 
checking destructive inflammatory reactions to ocular trauma. 

Predmycin combines prednisolone alcohol 0.2%, neomycin sulfate 0.5%, and phenyl- 
ephrine HCl 0.12%, in a sterile, lubricating solution—for optimal control of infectious, 
inflammatory and allergic conditions of the eyelids, conjunctiva, cornea, sclera, uveal 
tract, and following thermal or chemical burns. 

DOSAGE: | to 2 drops in the eyes two to four times a day. 


SUPPLY: In 5 cc. all-plastic dropper bottles—on prescription only. 


ALLERGAN | {CORPORATION Los Angeles 17, California 
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